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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode structural body 
with a long cycle life, large capacity and high energy density, 
contributing to a secondary battery. 

SOLUTION: This electrode structural body has a plate-like collector 
100, and an electrode-material layer 102 containing 35 wt.% or more 
main material composed of grains 101 having a mean grain size of 0.5 
to 60 pim on one surface or both surfaces of the collector 101. 
Thereby, an electrode structural body is provided capable of solving the 
problem of a negative electrode being pulverized by repeated 
charging/discharging and suppressing internal short-circuiting caused 
by growth of deposited dendrite of lithium metal or zinc metal 
generated at the time of charging and causing performance 
deterioration. Hence, a secondary battery utilizing an oxidation- 
reduction reaction of lithium ions can be obtained, long having a cycle 
life, large capacity, and high energy density. 
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jAToifefifif^ laass^x SEisssii^x a;u::^®w. z.t\. 

3 ill; J: 0 . 'V =^-fe^Tt^Hfll^^S«iNJi&JBfiJct- 

-SXSSrfr^ 1 0 0 IB«©ffi^«iSi*<7)SiJg* 

o ' 

[if 12 0] Buia«m±i^s^«ii4e4ff^ii!ct- 

[ii*JS 1 2 1] . B5l2<b^^ «y*lix -fb^^ «y 

1 .2.0|g®(DaSStia^(*(DM3^5^^i . :^ :^ ^ ' 
<iit.. il7cS"Jfc:^X^^tj^hlg<bS«JA^e.fe-l)>§>a& 

^> S^TC^x ^^TC^x ^^TC^N. lESItTC^V tK^TC 

(Dmm-^mo ■ - rr ^;- • . . - 

1 2 4 ] / BdlBIb^^ <y =t-l^il3l^.-Cv }§>«4' 
*«8t{b-&ifel?&»tiC*-tt^H*iS1 2 1 IBKtDmS^itf* . 

m^m X 2 .5 ] ; mlB<b^^ ;y +jZil3 KT. jg^ftft'li: 

ji lZ}R^c^■^t?,tmm^ 2 1 tBScDa^ifflji^osie 

CIS*«1 2 6] BUiB<b^X'V:+l2*5tvT. Tgj^tfli: 
[li5RJS1 2 7] . HUlB<b^J<'y+l'fctxT. Jg^tfC 

iC}iA*-y:i.ii*JS 1 2.1 %im.(omwm^W(om^i3 

[lisRill 2 8] Bui3fb^p<>y=t©j§?SlC. **afb^ 

/c> 'J>j6:< iit.. 0. 0 1.mo1/UM>±2mol/lJ.^T©;^X 
S ^ t IS ii StS^J t ^<b^'J ^ fc jigJS « t ^ S it«Jl 1 

2 1 |B«(DaS«Ji#:G)»Jl:&*o 

12 9] mi^mm.mmmmmfm. mmim 

a®l3*i;i,^<bt)©l**MS*fT^sSSi]I9 57iS9 
9 © t x-r *i AM;:IBic(D@®tll3^i*(Z)Sjg;&i4o 

[»*^ 13 0] mm.it'iin^ . -F)i^*)<f^'^i.<[t 

Bltt©7}<jgJSft'T<!ftS-r-i.lf5R«1 2 9|B«c©ffi^*iJa 
[IB*« 13 1] HylBm®*fJNil©ff^fi!c«. 



13 2] wimmmmmm^fim.. w.mmi 

i|(4Ji©:/UXnie^*t-'Sli«lI9 57iM9 9(DU-r ti 

[i»«^1 3 3] 'J>3&< i:t,ftes> iE«g. 

ftS©>S%H©^fb>15t^f'Jffl UT3EAijtt^fT 

0 TiM 1 3 3 ©t\-r*i-/)M::iB«©*asic: J; ^ntz.m.mm 

13 4] HJjtB^;^i®)1feA< 'J 5^ A-f ;t >©S? 
<bil5£SJi£;€:fiJfflU/!:-;icS;1feTfe^ii*lS1 3 3IB«E 

[iS*« 1 3 5 ] . HfIIB-;Ji:a>fe*<S^«:^«S)S«^Rir 
-ri)-;^:a)l!iT:^5it*?R1 3 3IB«©-;*:tt>i!i©Si^ 

[^B^©i¥sfsa^^iftB^] 

[0001] 

[0G02y''^'--- -- ■■■ ■' - 
-s fcto'iifc^jJk^fiemii. ai^r s i t a^ik b < & ^ 

■r3feTt>i. o Lfcd^-ir.' iA4*i^«m?& 

^ n - k i> y > it)<tg^* tLO o ^ o 
[ 0 d 0 3 ] S fc X C Ok N O u C H «e tl^'^K:^^ 

* tiT t N -5 o * Id X 7" >y M'' t - V =1 > tf 
;l->-x -7- Kyo-b.y-tl--. \^y^y^iJ!<^RXfm^ 

[0004] d© J; -5 «:'J*^ • n&T'M^m^J:-)!fLnm 
ii LT(4x 3tfl^©J5l*;Tx U^';?A'r:*>$:^rB^/»^6. 

^b-afj6iE@ig!)a('x 'J5^0A'f/i->:&iS5^j^^Trfl5fi£ 

*tii.A*3fflSitt¥®©ilFBli;:'r>$'-*u- hr-^^ 
jfe" ©P§S&/)<ii*x -g|5Slfflfb**ioofe?,o 

[0 0 0 5] UA^Lx ::© "'J^^-^A-f :t>S)fe" T 
T^/cOS:;*:1 /6©U5^•i»AJ^^L/)^'r >^-* U- 



(7) 



1 1 -2 42 954 



^(D>j^<?A-)iR.mmzu^m-t^M:j^^.ji'=¥-^m(D- 
c .0, 0 0 6 ] . u A ftssisffl CVS a^a 

[.O OP 7] S'fc. ±iE©'J^'t7 A(7)7=> K^rf. 

mzj:immmm'(>m^i&Tm}^mz^*hm<tj: 

So .- . : 

[0 0 0 8] iifiro^SU-^^-^AftS^ffllAfc-J^jS)* 
G)HM>i^TfeS, ^JR'J^'^^AiieM)^*©*^^**^ 
j§J®i:O0SfBiiiT&ftJx.-Sfcto(r. A@(c:'Jf^'t>Ai:7' 
jl, = z: A t> & -5 U 5^ -t? A^^fe ffll t \ 5 Ji6<tl 

^1f%^[zmiftj:[,\Zt. ^S'J5^'^A€:^S(3fflt^t 

(DA'^t^TrfeSo 
[0 0 0 9] dCDffll. 3fe®B5l'U5^':>Ai:^^&ff$^-r 
S^StbT. HfFl2<7)T;U5r^':?A^. ^K^-i^A. -f 

i/x :i^ib^mt.^}=}-oix(D-^&^nmzmy>^r:L-)'Km 

if#IBqi8-64239. 1tgi¥3-62464. !|^giSF2-1276 
8. 4#|gaa62-1 13366. *#gaK62-1576K *#gaBS62-9386 

6> ^w^m^-^m^^<Dimzm^-^^xl^io 



[0 0 10] LA^L. c:;h,6£bgi4i^l3tei?©-;j:a)fe 
(U^-j^A&JSi^Si: u/i- ro^^fcUTfflU 

rz.m-^< mm^nm\ziri\-f^n)'is.^i^^z^^-r^u^(r) 

\Z. ±l3^^*t*4$:fteii:l>Tffltx:fe-;^?®)feTli. 3t 

[ 0 0 :1 1 ] .4tgiBS60-202675l3 UTIic ^-V^^^ v 

/cli^Sr.ffl l^fe U ^/>,A— 2tnA/cm?jy.±0Dlt 

CO 0 1 2] — ,8TH INTERNATIONAL MEETING . ON 
LITHIUM BATTERIESOEXTENDED . ABSTRACTS WED-02. 
(P69~72) (3fct>T. m.^0.0^m(Dm'?<^7-^Z. M 

*fi^^^'r X©*ffl/)\tA ( 2 0 0 -^4 0 Ohm) m^Mlicr 

[0 0 1 3] ±IBASJ?t:(i. 0. 2 5mA/cm'(Dmm.^& 
.1 .. 7.Li/Sn*-?r3feliL.. 0. .9V ys Li/Li+^TG) 
Sfli^r^fJjgLfegFW'fct^r. ttgl Ommroffl^© 

-fX (IKS) /)<2 0 0 0 — 4 0 0 Onm©m^l'^pfL,T. 
2 0 0-^40 0Tm<D7.XU^(Dmmt)m^i§. SnO , 9 
1 AgO. 0 9^^tt«g/)<i^9fS< SnO. 7 2SbO. 2 8 

[0 0 14] UA^L. ±vi±mit. Mmiz*j^':>j^^m 

^*iTfc&-r\ H?FiB(D.k^«i:-9-'fX©*4^A^e«c 
SaSli. iSgO. 0 7iiini©m?0*S1*±lc:±tfl*-li: 

t^o ±iliLfcJ;-5lc:v ifigl . Ommtt^-p/i/fet^ 

S«(D^^± I' |5l«<D X X^^ &±Sm * -H: 

- *4T-9--r X A<2 0 0 0 — 4 0 0 OnmTfeS^ft^ 

Ji5fi)t^tL-5 A^SJfeii LTO*^/)<S U < iS.T UTl^S o 
[0 0 15] 4#gl¥5- 1 9 0 17 1 
- 4 7 3 8 1 ^'jkn. #gBI06 3-1 1 4 0 5 7^ii 

^mme 3-1326 4^i3t^-trtt. ^sau^-^A 



(8) 



t#r»B^ 1 1 -2 42 9 54 



•g^^feffl Ltzmmzai^x. Rzf^m^^s- 2345 

[00 1 6] rjoURNAL 0 F A P P L I E D 
E L E C T R O C H E M I S T R Y J 2 2 ( .1 9 9 2 
6 2 0~6 2 7MI^(±< «B*<n:.y-3^>>7-^tlfc:P 
VP 5 A® ^ AS i: LTffl L ^ U ? -i? A - ;^ije>feG)^ 

S-P^OgU^tJ®©. T'JUS^OAJSA^SfiiRiJS&^O 

[0 0 1 7] U.f^-i^Awica)* (wa^st 

eiZ J:?. U.^'i?Arfv:t ^©^fbil^iStSIc: J;.S-f - 
t)U-i^B >t'f -( >'S' -t) L-.-i^a >J5Ffe^«eilc: 

ftSlCffl t ^ 5 " U -t? A -f Tl- >S>fe" . t, ^toT ; U ^^ -i^ 

A-.;i?«)fei:Df'-'S?^:i:l;:l-5) '^Wt&-:}kmm 
[0 0 1 8] 

i^miiWy^LJk^ tT^mmi ^mmii. ±%m^iz 
mT^zii^m6^t-r^o 

[0 0 19] 

©— *-G)ffiX(i^®lc:*5l\T¥K))|8ig0. 5~6 0/um 

©14^^ -& 5 ±« 3 5 as% j.x± 4 t- * s & *-r 

[0 0 2 0] WIZ, *f|0^(i. 'J>«:< iit.^^^ iES. 
0Atm(Z)«4?A^t.75ci.±**3 5fiS%JJl±fetr;&t- -SS 

fe-S o 

[00 2 1 ] 



AX (±StS©K<b jlTtSi^i ^ f ijffl L - ic: fc It 

*^^$iJffllb^lSj)f4g€:0. 5 — 6 OAtmi: L/h^*t©)|54 
[0 0 2 211^. *^B^t*>Mti))|!4^(::fclti> "¥lij*4 ; 

m" iiit< M^i^^mm^mm.m ( s e m) tj;:'9ts 

^LitSfi*)lc:)SiJ^UfefiiT:fci)o ' - -':y-^::.r-::. .:\ 
[0:0 2 3] ,BUaiL/c8TH vINTERNATIONAl^^M^^ 0 
N LITHIUM BATTERItSroEXTENDEDABSTRACTS WED^Q2; ^ 

(P69~72) (z;*>^^Tt^ mrp-(-v-±lz^ ::^X. 

'^fe'i;!^*^ 7jiini) -«:« 

LT^OvT* Os-ffi -f--^' --©itg/)<1nimi: 
LfcJ^-&t?(i. XXi|i4^-9:^XA<2 0,0 0;~:4 0 0 Onm 

ir&<3 B.-z>z(Di§'^mi^t Lrom^^m&^-^^z t 

t>Bi^:&^rp/^©*mf*±lc:> 2 0 0 — 4 0 OnmOTUST 

ttr* X X. t, U < liX X-&^M©^* tt 2 0 0-40 
0nm©3fe^-y--f X©«^I^^IS^ < (m/zm) . XX. . 
t L < (iXX-^^girfif ;i 6. tiS U 5^ -i? Afi/)^e.I+M U 

[0 0 2 41 T^mmnmm^mi. ±t3©j;dt^« 
Vi(Dmmt¥±izm.^(Dmm(Dtj:^tirtn'f'i}^ e sesji 

lZB_r:>TmM6f0lZVSa(Di}>tS:l^i&l—ti:mt.tt *) . " 

'J 5^ ■i' AXliStsro^fbST^Sffe^: 

O©Sa{b^-5J5A<'0S-V*AM3Mo. lSj-l3itiT*-a:i. 
« 13 fcMt i) tii A •? 13 i; i, f*SK?SiR*^©tl'J^ 

L. nm(om^rrj:ibt>mit±w<Dm^t^mu?>zt.iz 



(9) 



m^W- 1 1 -2 4 2 9 5 4 



[0 0 2 5] miz. ±ii!^(Dj:^ts:^^(Dmm(ommizm 
mBmztii^nt. "ys<^n" titmniizinfi^m^if 

<\liom%:UW-i'^i,(DT:&>):.l^{Z^»X-±%i&!lblzm^ 

r^^mT'&iV&oiz. ±Si^mzm^-r^i&<D^m^ 
t^^r^o v^ifj^LZiif^mmztii^-at. Amm<^m 
Tfes *j'^'>j^i3^^mmzAmmiz^^^n. mmmiz 

[002 6] *SIB^(3j;;h.«. te«*af*_h(3iSlt-5± 

ta t ^^Pa ( ^Hf ) ©tiJ^-u •? . H W (±±iBg^M 

©SMttfcS (SS&jS) $:?-ti^tiw 1 i- d i tf -5 
i^. «S«*4«©m®*g^*t©c5i6SK©^«V (V = 
Z (wi/di) ii«:f?> CKOB^^I*:*^ (V -V) 

ffi^** A<--ffl«©«-&i2(* w - w ) T . mmMmmoi}^ 

*EBSd' =W/V' :zr&i,b;) )^0. 1 0-0. 8 

^i!;^*l±..Jl©S&j6A<. ±«a)SgJ$(a g/on' )a)B#^0 
iiL. (a-M«Z)S&Jg) /a^iJ^ib-SZiiA^-C^So 

[0 0 2 7] J;Oif* L<ttx ±i3Jl©^®lc:l**feS0) 

^citg^&o. 1 o~i 0 Aitn©®Bii:i mmcomi^m. 

T&i) J;^ (c:$i]®ri. c Lt>o 
[0 0 2 8] l-ilTs **B^G)«^4S3gf*CD*f*6*j4^4ll 

[00 2 9] 01 t*l6B^©eSfiii^f*©»ri5IMi§©- 

[0 0 3 0] nm\z^^rmm.m^w^ o-^ii. «mi 

0 0 ©>t#J©S(3 X 0 . 5 ~ 6 O /z m©^*t*fi 



^ 1 0 1 A^^4iliS#ti.5« (mS*t!|s4®) 1 0 2/)<glt 

eS*t)|!4ei 0 2 A<iSI:^^.tiTt^i.3!)^ «)fe©J^®lc:«fc 
ortt«Sf*l 0 0(Z)p5®lc:^i:>-i.c:i:/3<-u#i.o 

[003 1 ] C«e#:1 OOD OOli. 

1 0 fe-;iua:)fe©ft^ic:3Sffl-ri)«^x » 

®ffljfe<f#^^-ttt*. JP#if*) 1 0 0 AtingJS^. "t; < 1*^ ■ 

4';^^€ri«ffl.■r•5;^ tt.T#*o ::- . , ^ • • 
[ 0 0 3. 2 1- Mffif* .1 0: 0 ©a® L vXf,.i^^f*©g 
jItTo -fe X\ 0!lx.<iEEJi* tr© -fe Xro^f^li: . 

«©>*;# ^ o'2<D±^iz^m o^ *) m^L 

Itmm =^)^^=i-7^-< J: Oa 1 0 2 SJB^ 

-t?>m'^xHt. mmm. 0.0 (DM ^ 0 2mizmm^(D^ 

-5^ib«!)lc:J;'i»s5ieg!i©ttSic:«t^Tx ess4Sitf*i o 

%-}km}^tzmm \jr=:mtz< ytmmzmmw^ o o©^ 

x.&tL< *SII6<)lc:3t»[a©^'JjiLl;:J;-pTt,)£'feS© 
[003 3] ia2 (a) ^Zf (b) ir< El 1 IC^fftm 

f*i oo<Dmmiz^f&&i}^wtt-t^m-^izisi,^-c. tk^ 
m&immLr:imz±t^m.m(Dmm^tj: LtcLmm^mm 
^mfSLr^m-BCD-m^m^mzTr^To o 
o«®©^i;fc^egp 1 0 3 iz^mim i o 4 

^■ti: (112 (a) ) x ^^^T^©±l3afiSM*4M©±t^ 
1 0 1 ^mm^-iti> (EI 2 (b) ) o 3© J; 

±T'mmt Lxcom i o 2 ^m^i^Ti'^m^tir^mmm 

^'^Afci.t^ii5^©^^bil7c^fllffl Lfc-;*:S>fe-z: 



(10) 



1 1-242 9 54 



[0 0 3 4] ±iB^SKfbi^-F©«®i*;^egP(3r)«^ 

■a: 5 in t »C i c» Tfr -5 d t S o 
[0-0 3 5] C^*t*4^ 1 0 1 JtZ/Ji 1 0 2 D aSffljg 

f*i o.(zfcuT^i^a)ttM<b^jsi^5A<±i;i)Ji 

*4® ) '1- 0 2 fifiai L J: -p 0 . b m 

~6 G //in©effl«))|S!i^^&m^®3.5«fi%Jil±^d5A!> 

0 1 5 — 2 O /im - 

«D® ffl i: -r -5 o ■: itlBil 1 :2-^fi|fiE1' * fc: bT(± . 

X 1 0 '~1 X 1 O'Q • cm©®ffl-r?fc?.^*4x 4*1' 
»rb < liv 0''^ ,1 X .1 .0 Q : c mCDteffliC 

fe5***4&ffltxi.o.ai*^*tli® 10 2 5.0«M 

[0 0 3 6].±«!K^.1;.0 1 (c:ffll\5Sf*fi*)&«Jf4fc Ur 

4^ t ) ^^^m^irmu u 5^ -i; A 

[ 0 .0 3 7 ] ;±ia^®*gjlf*;©±«J|i4^ (10 1 ) ^.ffe 

(Dm^(D. m ^xzTT^-tmmm^wmti^f-^oitEM {m i 
I3^^riis4^ 1 0 1 ) G)iBf®«iiro-0!i^^^fl*jir5^t- o 
::<7)«iigT(*v 1 0 1 (is nv'SU 1 O 5 ii;=i7' 

«s^«su/c^jgi 0 6/)^^>♦l^^)c^*tTl>:s„ wm.^ 

HI 0 6(*. 15^1 0 1 FB^om^^e^SrliljItSfSS'i&fi 
•5 CI t l3^5o 

[0 0 3 8] ±mm&m^w<r>^mti^ ( i o i ) 

fiSft'JifSUt^o aiS^MXXXttXX^^Ii^s xxi:: 



[0 0 3 9] iiEUfe^^tS^lZJ^OS^^n/c^JSX 
XX(4;^X-&^Jia^ (t&) . XX(3j;'5«M*ti.fc=«y 
^T-^Uilifi^ (|») 14. S?tSfti^fflL^i./)\ 'f :t>'fbfiirS) 

( !|» ) 4 ^ "y +>«(C UTJKfS ^ -ti: . . -2. t M4 

[0040] .±mmmmmw(Dmii&=i'X i o i ) ©*t 

'y <7-;Uv ^m^^ti^Jin^^fmi t: LT^* br t\ 
^ ai^^^i|f&(rJ;tUiv ^ 1 0 2<DmK 
^ J: "9fic< 3 n;>:e)feT?®'r >.fcr.— ^> 

' . V. V- . ■ ,■ ■-■:>-■■ 

[0 04 1 ] ±i!lL/c^^l8^-e«S**ifc^^fe? 
(10) fi. ^^se^ (10) ®a®S^CL. XX-f:t> 
^ t :^ X =1 □ . K: & f*«* -tt fc^ X X^ / t^.S; -i^ A i: 

ic: J; ^TSft^MT^^iK^^iijir^^Sg^tta-r-i. z ii 
Tt#i)^i:A^:t?t§o - • 

[ 0 0 4 2 ] ±a Ufei •? «:*j§?gfefflt^fcJ5*Dl24; 
f#t.ti?)3|4T (XXX(iXX-&^. ^-y^r^bx 
>v'-'i;A) \.feSt^(ia;i^®ffic>XX. ffi^^^^ 

[0043] j^s *S>£<g9HA«ffiS8-pfei)J^-&x .hlBS 
S«l5ift:®i«*4^ (10 1) (DUnt UT. -«y 

[ 0 0 4 4 ] Jl 1 0 2 I*. ^*ti:«:S*4^ 1 0 1 l^iSJ^ 

c:tA<Tt. -;i?S)ft©rtgii-<>tf--$'>x 
[004 5] 4#ic:m8i*t*4^ 1 0 2 &*»*4*®±ie**t 

(<si^ 1 0 1 ) ^mi^r:mf&T?>mz. ±wi^mmjst.xf 



(11) 



I^Bgjpi 1 -2 4 2 9 54 



[004 6] mt^mmmahmt. Lxit. mxitmrnmrn 
'f'^m^m^. ji?^L<iiei 0 2©i ~3 oa«%© 

[0 0 4 7] ±iEmmmB))tiii Lxmi^^^mmw^^t u 

T(i. T' 1 5^ U > 7.^ «y ^ -^^r -y 5^ I > y ^ .y >7 «^ if (D 

mmmm^uit. ^« (*4^^i o i ) (Dm=F^m%:mm 
■t^mmconhiz. MA: 0 2<DmmM^i^ri^m. s i 

/)<>§lliDT^t^(c:3&s©^l».<->Sb«A<fei.o . • 
[ O; 0 4: 8 ]-: ibi3«e*f flft*t i: UTffl t N S ^Jl*tm J: 
►)*f*^0'Jt UT«:*tif4t tTfiv ^>:;.^:«y<r;»l>;:tg. 

[004 9] ±l3^«*iai!)*t©ffJ^^i: LT»* L < (i> 
^.U-- ^?*^-. -7 f< ^ y >M^. -f f ' 

tt<&aJfflr •£ d fc lSct »J . « 1 0 2 S5fiEa$©n.y =^ 

^&^±ifxm 1.0 2©'f >t!^y>;^^«M^* it 

[0 0 5 0] ill 0 2li, ;&«l««-^^#&*P;ifc 
^-&*t 6^ e. S Jl h f . i. CL 1 1, $ o C ©i^^ 

o^(*(Z)ai$i{l±A<^*'3. 
5 d t * u tAo ■ ■ • . 

[00 5 1 ] ±%immm^'F^(D^ 102^ d5i6 SfJ^ 

Uo • . ■ ■ ■ ; 

[0 0 5 2] ±wimmm^^mt lti*. mmm^'»^ 

7ii 'J b 'J y a If u >;&:f O/K 
^'U^'yibhT-'JT'^^T^h^y^U^i-oxf^U 

[0 0 5 3] 041::. E ii;^-rss*8Jgf* 1 OOJil 
0 2{c:iJiMrv -5*4^1 0 1 iriD^.T^saaj 



Z(Dm^. S1 0 2(i. ^^t.t£^n=^^ 0 1 \Z1M7L 

T. fss^jt LT©**sa»T«i.o 7. mmmsii^tL 

LTCDI*t*05S*t 10 8. ^«*fl**tii LTOiStt^JS 
«1 09. ^S*iBfi*ti:LT<D7U-'><*^ffi*t1 1 0 

[0054] fis4gjif*: 1 0 \zteif^mmmnm i o 2 

r c: i: U < . ISI^jSg 0 . 10—10// mO® 
ffl<DsM?L*<JJ5fi£1- S-Cl t /)<» * U t *H?L tt* 
t:{z^.*) . }X(D%m<Dmz^ MP^-ca>y^'>fn9.t.(Dm.m. 

tj::h-m^m.ith-^m^it%nm.x^'^ <> ■- ■ • - : ^ 
[0055] estij^f* 1 0 \zii\f^mmmm i o 2 

om-^it. 5yLtmW±5 OOAtmJ-iLTO^ffltt-SCli: 
L < V - 1 0 At.m tt± 1 0 0 /z W J; •? » S L, 
t ^ o c c: V COJP ^ (* V ^-< <?. u y - ^' - Tj9J^ L >t 
fat bfeo-iP 10 2.<rsm^1i\^5 MmJ3.± 5 0 0 /um«. ■ 
Tx 1^\Z< ..V04JL:mVX±- 10 0 M mJitTI-'^'S ^ v. 
:mSt LT(7)fiJffl^&;t5 <Tr^v,S^M<bT-&*d e 
10 2 (DJ¥* 6< 5 At mJitTTrli. aS«3af*^ 'J "f^y? A 

<tj:io itz. 5 o o•Atmi^^±■^flivMl*la^'^'J^^';7;A 
[0 0.5 6].e6s4i3gf*i oidfcit-se^wjN^ 10 2 

©«ffl©ffi^(±. CaCiODiUtSOa^A^lAcmWie 0 
AtmJ-XTfcJ&i'S .k -^lCI.-r .S ' U < . 5 Mm]y.± 

3 OjumttTt-ri>Ct A<J; OJif * Utv„ 

gg5Atm©ff:& L = 4 0 0//m£DPBlPi:^^ -7^^ 

t*j^^. ill 0 2(Dmmm^^±mmmii-r^ztT-. 
[0 0 5 7] m'mm^w^ olz^s^f?>mmi^^ oo±^ 

roeS*t*4il 1 0 2 ^W^f&l5'ik(D-mt LTIi. il 1 0 

2©±*tt^--5)|!ii?i 0 1 1d. je>gi3f&i:T±iebfc=t 
u. d©^-;^ K^*a«:i 0 0 ±[zmM-m5'/kt^^ 
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m.^i5'A. :^^7'j->Epeijs*<jsfflTt*o mm. 

[0058] S I 0 2(Dm^-^}^(Dib(Dmt bTJi. « 
flf*1 0 0±lzm 10 2©±*J&. MffiSs ^ 'V^^ji*: 

^izji r^-ummmm ^ -if s e. ti i. o mtaa i: 

LTlix C V D (C h emi c ai 1 Vapor De 

p o s i; t V o n ) y^x^cv om. ^murnM 

[006 9] l:X±(D:^mi:(D^n^MimizUm LT. « 
t*t£D«S(* 1 0 0±(Dm 1 0 2 ^«^t-*!|fi^ 1 0 1 © 
^*S)J|Sg$.±i£G)0 . 5~6 OAtmCOlEfflrtlo^iJffll-r - 

?>o ■ : • - ■• • - ■ .■ :.- ■>■■■>. V 

[006 0l :^%BM(Dmmmmi^T'lt.:.XX5l:lt7.X^' 

LT^*)mmiti^^tm^ti^o mz. ^mxx. t u 

< ltXX-B^% Ufl^ A«il3fflt^fe^-&. 
OAh/kg-efeO V ^'^^-r-f hroa 7 2Ah/kgJ; t) to 2 

ici@sj-r.s d iiT-.::i(Dj:3tj:mmmzmi^^m^mm 

■■- ■■■■ ■ ■■ . ■ ■, 

[006 1 ] tiTiCv :Ltii^^%m(r>mmm^mz^is 

[0 0 6 2] ixx. xx-^m mMm^W[zii\f^m 
*^ e» 5*4^^. -s t x*:^ e. -5 %M.=Fmi.-r:m 

>. tfXTX^ IS. r:.y<r;i;, Sg, SiS, 

^©tt^lix XX?£^A^5 0%l.il± 1 0 0%*;'S-Pfei. 
C:fc/)<»SL<. 7 0%J.il±1 0 0%*>STfc-&c:i:?!)< 
J:•?^^*Lt^o XX7c^/)<5 0%tiT-?r^?.*i^. 3tS 

[006.3] im.f^mnmoi^mm.') mm.\.r:i^o\z 



±*ti:LT©i|!4^©¥iS)#4gfex 0. 5MmW±60iU 
ml.^T©®fflrtl3$i|ffl-r*Ci:3b<»* UUo **t^SX 
X. t, L<(*XX-&^:&fflt\T. :i©J:-5*e^*5j)|Sg® 
iKu^ *^ t> i. Ji ^«t«i««f*±l3^»lrji5fi£-r * d i: /)< 
■e^-So *fc.^«XXx t,U<(iXX-&^©*5^fflJ® 
#(3^iS)i|f4g&5AtmJil±5 O/zmJ-iLT-CfcSdi: 

[0 0 6 4] aiSf*±l3^xE©ll«i0yi3^i^ri:a«:iUS 
:f-v^[Zi:.*}-^m^(D^^U^^m-ti,±mxXm=?-'SL 
I * X X e, i. a Jf5fi)c L ^ ^ A 8S h . U 

Tffl t X ; iES t ut: U 5=^^ 0 A v > >^ & m > fc U : 

;>:tt>fe©1±il^»^t urifffiiiLfco iS*405i3^ 

■To 

[0 0 6:5] -121 5 (S^-TigSifJ , ,^1£)!|!4@A<0 .= 'S 
mi; fe/Jv^t\:^^l3l±. mmV-^ i'JUi^A'SU < 

(*X X^^©ggiSA5:*;# < tSc •? V «*©^(!;#:A<'Jv^ < U 

[0 0 6 6 ] ,^7^v ^lS)*4gA«6 OAt mi; 0 

5 o Z. til* X g A^5*; ^' < «^ * s as© EliS t/^zk ^ ■ 
< 0 . :dbgP'N©eMA'*+ L\ jfe^^c: y f^-^ A.©7" 

[0 0.6 7] , C*SB^^©:*:*^'>^SXXV't. L;< J*X 

x^^)isi^©*ss^. ^[zmmm^mzn L-c^tkm^ 

±<fT^im (*^ffl©tt«) -P©i^^T©;*:^*€:s 
L < li l .0 nmJ.:l± 5 0nroy.T©®ffll3v .fc "3 if S L . 

<l±1 0ninLJl±3 OnmJ.ilT«)®Sl(c:*>J»r-5di: A^J;0 
LtVo ^©Jc-plC?**!^^^*!!©*.©^:^^^.^^^ 

(3J:^T. 3fe*feSB§©amfb^jEf6^ J: 0 Z 

5^'t;A©aiA'9l-i:oT^i;?)li*^'Jv^ <Wx.Tx V- 

^ iPjm^^mi'rztti^-^miztj::g>o 

[0 0 6 8] i^. *f!B^(C^3t^T. #4^^©*£S^:©?«i# 
* fctts ISJSIiCuKa ^ffl Ltfc X^SB^fflJS© tf - ^ © 
digits i: Isltff^ *^ e> ;^i©Scherrer©ie & ffl t ^Tgt^ L 
'fe©"efei)o 

Lc = 0.94A/ (yScos©) • (Scherrer©^;) 
Lc : ISb^^©:*:^^ 
A : Xmi^-^(D}lkM 

9 : ^mP^ 

[006 9] tmrn^nmcD^^t^mm') &mxx. 

t, L < (iXX-&^!|!uT*^t>tlifi£^ti*Ji©S&/t€:. 1 . 
0 0g/cm'ti(±6. 5 6g/cra'J.>LTl3$ijait-i. d t 
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L<, 2. 0 0g/cm'J.it±6. 0 Og/cm'WTIc:$iCTf -5 
0 . 8 6©©Hl*l. »i U<(±0. 3 1 ^0. 7 3©e 

(V'. -V) /V' (3J;i3*A6i.ft<«f*fi4)(;:**t©a5iS 
a (g/cm ') t LT. Ji©S&Jg 6<*«S&Jgfc|5l«lc:«:S 
t t o t L. (a -eroSJ^) ,/a (c: J: •? *to*o ^JS 
XX/»vi£>«e*:«©^-&v^S©^J^/)?^«XX©g&J^(a 
= :7 . 2 9 g/cm' ,>fc&.5B^feOt l^V (7.2 9 -Ji© 
m&)/7. 2 9 J;i3*A6fefiii: Ufco XX-&^© 
■&&ifflfi!cJ:0±**©^iga^*to. ±16^.^3^ 

[ 0 0 7 0 ] «af*:±l^. ^iE©^jffl^J-Cji^f J;'9(Cx : . 

a«^<.>y+-p®s*f4^psb-ca>;7©g5i!f*^;ftr2.;: 

^JS X XX (iX X-&^©)|Ki^ *^ .5 M & ffJ^ U fc^fii 
ffl t ^ A A # -f X© U ^ -i? A - fc 5 ^ S 

MIITT-©. ii>ft#^ (-tf-r^ju^^) M^&. xx?s 

5^-;? A-;ji^>fe©JS^©'tttl^a2^i^l?ffi X. ±13 
•J5^'^A-;^m>fe©^Pf*t«ji!!^fi©S8^&. 

AZ-;5im©«#&**(3i'?<l Lfcb ^fc. 3feS(ffi 

-y-'f ^^u^ 3 mm Lfcsii§-^©^ffi)i!i©e^«*4^©a 

6 (35^1-0 

[007 1 ] Pliai-^f J; 5 1' V 6^*^*4 
g©B&JS/)^ 6 . 5 6g/cm'J;«3 t,;*:#ov> m^^^t^ 
O. 1 0 J;>Jt,/jv*t>i^-&i;:i±, ^S*t!|s4Jl«®(::ai^ 

©ffij^AM . 0 0g/cin'j;i5t'Jv*tK ^r^*A<0. 8 
6 J:'9 t.'J^*t^*i^lc:li. XX?SX(i®?^^A^i: 

u ^^-^ A-;>;mtiB]^©-y--f ^ 

^Sro-tttgfcT&i.o MI^^P^^A'O. 3 1-0. 7 3 
(^©^Jt2~6 Vcm') ©®El©Ji-&. 

[0 0 7 2] c:©^£S6^e,t0^i&A^«^J;^lc. ^©S&Jt 
1. 0 0g/cin'lil±6. 5 6g/cin't:lT©t.©x SP^V 
^13\ 0. 10Ly.±0. 8 6tilT©t.©v i:»3»*U< 
(i^K^^A^ 0. 3 1W±0. 7 3tilT©t.©^fflt^i> 

[007 3] CflSS***4Ji©*HfLD ^JSXXXI±XX-& 



f*^U5^'t>Am)fe©^^J-fflt'^-S^a^ S^«^l^:fct^T 

im.mif&^ ix^ z. h tm ^ L <. ^[zw&o . i o~ 

1 0/iim©©B©*ffl7LA<Jl5fiE*;h-i.c:ii*<W* Utxo SB 

^mmts iiM,z.t.\z^*) . )k(DiEma>m[z . ji f«9t© 

'J ^ A 4: ©Sf&ffiffl t < ^ 15 . * t d ©*ffl7L*<^ 
Pp^Sl^ro^fJiife 0 . U 5^ -i? Aif A (^S) B$©f*«K 

o ■ ■ "■■ ■■• ' 

[0 07 4]. CmS**J|s4Jl©Jl*D ^SXXXIiXX-^ 

^n^^^ut htz.mmMnm(DW-^[t. 5 Atmtii± 5 

0 0 /im«.T©teffli:f i) 3 1 A<»* U < . 1 0 /u mtiL 
±10 0 At mOTi)^ J; O n * UtAo d CL TO J1©JP^ 
lis VrT ■i? □.X-4'-7?;"BiJ^Lfcffli: Lfco H 1 0 2© 
g * . 5 vLt ml.il.± 5 ?0 0 yii m y.T , 1= v ^ 1 0 At m y. 
± 10 0 AtmLMTlcr^ i:: a®tLT©faffl*«: 
^$<Ttv S^MfbTtSo Jl©e*AV5 AtmJ-ilTT 
li> H^ffiiaf^^'J^^-^Amroft^lClffltx:®^. ftg 
#{4®«^fc'9©?teg»<'Jv* <*c»J x m 
^aii'Jv^ <'&i^o-tfcx 5 0;OAt mJJt±-C(±x ilrtBP 
<s U g^H;A^©SifeKA*^Ij!) L-:ye> < x 

[0 0 7 5] G««i**i|i4^©«S«§^D.^«XXXttX 
X-&^SKt5^«:^** 4i Ufce«i«*4Jl©«®©ffi^l*x 3t 
*fe«By ©ttBS-^IHIdl©ilji:^©«^A<lAtm 
l-^± 6 0 At m)-ilTi:*:.5 J; 5 l^nfi. 3 i: A<Sf S L < . 5 
At mW.± 3 0 AtmJ-XTt-r i) Z;-i:65<t 0 Br bl^o 

■r«:^3-^ V ttS 5 At m©tt^ L = 4. 0 0 At mroPBlPsX-f 
- -ti t # ©S:*:©^ ^ It- t. ^'Jva ^ U ? 1 1 s fc 
mt. Lfco a^iBIJlf*^: 'J ^-1; Ae)^fe©AfiSl^ffll^J^ 
@©«S*fl^ ^±ieWfc1-i) d f?:; ft«5©fiJffl 
<Tts ^^M^biix :g##fb-Pt*o 1 Atm 
J; ►) t'Jv* t>jyi^x U^^-j; A t©Ss&Sffl*VJ*^ < 3& 
•?< *'Jffl*A'i£Tt--5o *fcv 6 OAtmJcO t^^Jttx^ 
■&Tlix ^IS^^mMf^m^ < «c O V iSj-ir 'J ^ 

[0 0 7 6] Ce8i«M«©ffl^S3 ^SXXXIiXX-& 

^«4^& ±« h U fc S^*tiNiI (3 fc l ^ T X ^fiE^T- fe S 

^sxXx t, u< lixX'&^roS'J^A^x 5 om.m%)tx±. 

1 OOafiXliLTTfcSZi:/)^*?* bUo 5 0fi*%W 
TTlix ffiS4g^f*$U^'i7Am©ft®3fflu«-&x 
5Ea^l3A®l3®j'3iitU5"'t;AfiA<'J>J&:<«c'?x ^© 

[007 7] mm.^na^m^'i ^jgxxxttxx^* 

- *4^^±=Wi:LfcflSl*t*4^l3fct\Tx XX^csg*,U< 
liXX^^©*fi£«-7c^iJi^l3x ^•y+^©JKfi)c^Pgt: 
©iSfflt-SJ^Jin^'Jl^eHUfcx iPs^Tc^x S^5£^x M 

;SUTt\i>Zi:/)<»S L<x c:nC7c^©#Stt*/)<^ 
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[0 0 7 8] ztii^^^%(r>ot>. mmTbmitxXTcm 

[0 0 7 9] ZC[)J;-9«:^MXXX(iXXi&^|u^lc:fc 
l:»--S±ie7cm©?^:S(i. X|g3tm^»^» (XPS:X-ray 
photoel ectron spectroscopy) (3 J: *) S-t/f fefr d d ii 6< 

[00801 mpiit< ><.X7i,mtmm7zm(Dm-^iat. 

Sn . 3d5/2 t.C1 stf - ffiS*'' e.Tie©iClc: J: •? i> b 

n( O/nC Sn)p.{N( C) - aX Sr>) • A( Sn) • S( Sn)}/ {N 

( Sn) . .o;C.-C.)^.:A;0 C) VS(C)}= Sn)} ■ K(Sn/ 

cf.: :)te>f':*.>^blfff®ai:-> ; ■ vv,^>- . 

s ■. ■$^n^mm^m!^[yrzm .: ■ • : : .<v ..^ 

[0.0 8 1 ] *)liJ^lCfct^T(*i .C.0.Wagner(c:.t^5c^ 

©^ig^i!S^ffluTi+aLU/id .««g*t)|i4iirtgp® 

/cSSSJ^i^^to^o 7cS©$S^ttsjli. .#7rfl©l:f-i7 

[0 0 8 2] cmmit-^m; ■mm^moM'^:) ^sxx 

XTC^t L <^SXX*i^^, t, l> < l±XX-&^iK^l-il^ 

^Sjy)*l3J;tj.^JSXX^tv(±.v^X^Mi^^^t? 
[ 0 0 8 3] «JgXX. t U < l*XX^^)|luTJil 

tfe US©f*«^fb^«l*iJ-r i> d h ^ 5 o 
[0 0 8 4] CBBlR]14D ^MXXX(iXX-gf#*4T&± 

fcMt-2)^JSXX©^H^tS^©[n]^y)<. fe4t$^©*S^® 
A<ffi$t:&teiB?iJ (iBlRltt) €:i&LTtxi, c:t/)<»* L 

■ffe© (BBiSl^©) t-'J'©?iJgltl'J^LT. liSHk 
±tffe5c:fct-r5o c©J;d7&j5iiJtJt©:*:ttytS^® 

[0 0 8 5] niZ. ^feJlXX. t.L<(iXX^^*u^A^ 



^.t8fi)o^tlS«l'fcl>T. S.^-m^ii^ (200) ® (2© 

=30.6"' ±1.0° ) izmi,^(D^i^m-t:-'>tmm ■ 

fc. t, L<tt (1 0 1 ) ® (26=32.0° ±1.0° ) izm 
t>3^©3iity^-t:^:i7A<tS^*tL. ^ntf-^^iciM-r 

*-r-g)di:T-v XX©*S^t§T'4''^©'J^'i7A©t£t!(A' 
XJA-XlZ^titi. XXFt»© "J^'i7A©»^A<lS)— 137& 

•3 . <*«S<bA<^S(Uv ^*^A<*i:i=: < < tji^r^ibh^ 
x€>^So ■ ■■■ ■ ■ ■■■■ " 

[0 0 8 6] xmoii^fS.io'/k'y ^jgxxxttxx-&^)ia 

+ ) X ilTcSJSSfiJfflLfcltftSJS (ib^p<«y4^) X 
m=ik. tU<l±x t&*hS^?^<b^#iii-;gS'JA^t>^^5--« 
-X S^M^t-2.5?*A''^lf e>*l-i.b **B^l2:fct\T 
(i. .4#I3®S^ «y+a5v-.fe-5tA|±<b^^ 'y+>*4filffl-r 
i. t »3.dJlST©l4S^^P§$ (^iS) 4«iS(c:*J 

[0 0 8 7] 1 .. SiSX'y 
^JgX XX(iXX^^|4^:& t U/iS ©® Jg^« i: 
L-C©m)SX.<y =tim©-^©«lBS^ia 7 (Cln^f o >. 

[0 0 8 8] ffijS^^'V+ftJix e««3 0 0. ffi/|?jg3 

0 1 vr^Mxxx(±xx-&^»4^&±«t Ltcm^kmiA 

^-S^ft©a*ti:fe5«ttf* •(El 1 I3^i^t-«ii©*«f* 

1 0 OI3*g^);Tfci>*V-:K3 0 2 . ?*Ir1@^ (7'/' 
- K) ;3 0 3>-ffijg3 0 4vJfitg|5*t3 0 5AMb»*ft*) 

[0 0 8.9] SM^-y+l*. mig>g3 0 1 *mf* 
(*V- K) 3 0 2hM|pie«g (7'>'.--:K) 3:0 3^ 
iCx ffijiiS 0 4 ^ffltyT. iSSSai^x 

fc^twix c:ti.e.©$i*i-&*3:ttfcei^v ft^e>s^R 
*ti.s@^^W*Pl>T«asu. «fif*3 0 2«®ic:tey 

•y ^iSjUStgO. 1 //mW.± 6 0 /zml-il • 

T©^feJlXX, t U<li:^X-&^A^t.«:i.lia^^±*ti: 
»rb<l*Sgfi651 . 0 0g/cm'J.il±6. 56g/cm' 

[0 0 9 0] dOSJg^-y+ai'J;'?. ltS6*)@^S 

[00 9 1 ] ^limjgy <y+7^l3fco^-r. 
^■a--i)^JSXXx t U<(±XX-&^©)feiT©¥l^*ig. 
SS&J^s i^fi^v . iS^^©:;*:^^. eiq]14©=&Sttv 

-fflu-&S)S>s©aiix ®^}ft4'©;^x-f*>©;^jgx a 
je> EP*n-r-i.®^©a«. *v- K©e35g5igx *v- 

KfcTy - KrBl©EPttieff^lSS-r.5Cli:TrJiJ^-r*o 
[0 0 9 2] (njg5*30 1 ) SISjaSO 1 i:LTI±. 
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'J>tj:<t.'b-. ::^>C-1'^>$:0. 0 0 1inol/lJ.il±5niol/l 

m-}&t UT^ mitm^S)ti. &-oiti^i§m. i^f&m^^m. 
[ 0 0 9 3 ] fc. m»>Sft'i::. mnTzm. mmTim. 

MMtvM. ^Stc^x BSHtc^x iRU^TK^TcSx *^e>S 
tR* ii>;& < i: t, . — 3 W.±<D7E«-?:*gJjE*;h.fct«!)K 

[0 0 9..4 ]-^^Ffi|:i^ii(*-a:S!(«!JHt UT::l*. 

(^!lx.(Sx -tf^f^>. . is^ 

(^yx.(iv>7^ K-J**!.- UJim. 7=^7. 

V tj >. . y y -1— /f.^ <, ii 5 'V < . "H"^. -bJi' a - :^ ^ ^ - , 

[0 0 9.5] «»>S«I'I3. ttiS*-&-5Jit;^?l#*3 

C-r^ > x'-.€:»t!J^-tt> {ti'J - K) ±T. « 

[0096] nmrnitm-^T^b ^ y ^-t uti*. 

[0 0 9 7] SMa7ca-&t-i>^y' V-i:LTl±. mX 

it. k!:-)m^mTi> it-am imxit. tf-;i.t:'js;> 

^tf-;U-4-tert7f^;P'<>yx- 4-tr-jU, 1 , 
$/>>n^+-tt>. 4-t:-;b, 1 .v^7D^+-9->1.2a:/-K 
+5>K. lf-;U7^:^3>'x- h\ 2-t^-;H .3 

-hx .1 ,t:-ju. 2, 2 tfD'j vv if-;i.:^7^7'u 

[0 0 9 8] ±l3#asl3.k»3. ^13. 0. s. N^^-r 
S^Bit<b-&!t«5feXX. X(iXX^^«:±ttt LfeSrtir 



[0 0 9 9] ^r:i. mmm.^iz^m^m%:^m^-it%> z 
thm^LK. mmy-'i'^mz. ^jixXs i£ui*xx 

[0 10 0] ^<7)fl!i. ®S>Sft'l^. #®>Stt*J^«-ti{^ 

x^ ^twixx-^^feife^^tt'. Wf-miz'^m-^ti^nb^z.ii 
[0 10 1] :aig*g^:t>^<Di?.s>si4»ijt.i.Tii.;M 
f^v'i^Ji^ K A\ ■^'T i'^i'X h u.-i^ A k 

7^* K U -l? A. 85^ K7^i>;b^ (I I ) X K^S> 

A, *ir$:ffltvi) i!:ii'5b<-UtSo / • . - ' • 
[ 0 10-2 ] aiBX •y+a^O)e«>gOD!Sig(*. 0 °Cfel± 

[0 1 0 3] (T'/' - K 3 0 3 ) ® J>ripjm«s 

tfe-ST'/' - K3 0 3©**Si: UT(*< ifeJSXX. t U 

<(ixx^^3!)<»* b<. mmit< iJV-vmmizML 

T. O.' 1~:1©®Hi:-ri.3i-/)<»Sl,<x 0..5~ 
1 ©effliif 3 fc** J: O »S Ll-No 

[0 1 .0 4] T^y K 3'0 3.i::b V - K3 0 aPalSgSS 
(i. 2 c miil±5 O c ml^Kl^tT^ Ziifjm^ L < 5 
c mVX± 3 0 c ml:XTh-r?> Z t •? L t^o 

[0.1 0 5] (©©3.0 4) a;mix-v7V - KtlbV- 
KFb^I'. SSSS^x /Vl7.m^. *)i.tMi. 

±5 OmA/ciD'j.ilTTMSlr#5t.C04j!f®(^ffltv.5„ J 
* V - K - hTpllClEPiP-r SSff lix 0 .05 
Vtt± 1 0V«.TT4n.S-e#5t.©J!)<W* LOo 
[0 10 6] (Jt#) SM^'v+l^l^^ ®M«rt©®S 

«: u X XX I* xx-&^ e> & s Ji f^ssr- # i) o 

[0 1 0 7] Jl^jii: fia*fi6*J*ai:*'X©/N*y 
[0108] H^t^ (HifSm 3 0 5 ) 

tj:i:tzj:i,mmmmp&^mw-r^:^}^. t,L<i±. *v 

[0 10 9] y\-:^y >'j''i3.k*:?^a^i3(ix mm. 

=r ir®S>S©m^b^«i$|jT # * t © J; ►) if 5Sl::ffl 

[0 1 10] 2. fb^^ «y + 
^XX. t U <(iXX-&^/)'>f>ffifiR^ti-SfflS:x ilTc 



(16) 
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[0 1 1 1 ] mmt^y-'v^tLxit. iiTcSiJirJ;** 

[0 11 2] ^7b^(D^l\^mit^^ 

fc, i^.x>i|, EDTA. in h u ;uHftK^;&|g^b^Jfc Ur 
[0 113] *fc, ffi«p<'y+i:|5l«ic:. -fb^^'y+j^ 

mfpiz<:'j^m7zm. mmTzn. mmTbm. ^mjtn. r 

^^^^-lf*iih-e.v"fb^^'y4^B$l3v feS6<3lz. ^JS 

[0 M 4] a . -mfta •• > - 

*^f*±l^x CVO(Chen)ical Vapor Deposition);*, -^/v ; 

^ tSfiE^ *t ■§ Jl ^ ff^^t: i) 3 ii t So 
[01.1 5 :] 4 . -^-X h ^^^rS*^ . . 
F/r^<Di|i4g4«t:.5^JSXX. t U < (iXX-&^3|s4^ & 
-i-X K<bLv ^Sf*±(c:#SXX. t,U<ttXX^^ 
*4^I3 J; •? 48j?E^ ;i ^flSiSt" S Z t ii^T- ft S o 'J>fe 
<tt,. ^miL^iJ^ 0.5 M mlil.± 6 0 At mtXT©2feJl 

X X. t, u < (i;^ x-&^*&* t . mmwm t mm^m 

t- -5 d T . Fff SCDS * ff i) d i: A«-rr # 5 o 
[0 1.1 6] C^«xXv t U<l*XX-&^3K?l::J;'3 

m lll8l3±atUfcJ:-5i5:*f6B^©^JlXX. t, L < (± 
xX-&^!|si?i::J; '34gfi)c^*ii.tt«i=W*4il^^t-i.e«i 

mi'^T^istt. p< •> +>-s«4 0 1 . mimn^mA o 

2. ^*g«S4 0 3\ 7KjJt«4 0 4. . D 
4 0 7 ^ l3^^^:^mzltm!S.^n. ^i*©«^f*:4 0 6 

«iaA<*tlT. ««#4 0 6±(3^iSXX. t,U<liX 

[0 117] p<>y+}8«4 0 1 (Il±. >i6(iS^S4 0 5 
$i$IJ-T. /■^u=^mfplZ±[:^}m<^^^n^TiZt 

[0118]^ <y+jS«4 0 1 Idli. S:;iS4 0 9 iiM^ 
eS4 0 8A<iglte>tlTtvi)A^ E17(;:jrLfct,©*^e> 

^titiJUT. mmi^4 o 6±i3^jixx. 

t. U < l*XX-&^*4^*^€.ffifiK^ix*®/)^JfifiE**i4o 
[0119)08 (i. 4 0 6 ±(c:± 



^SXXs t U<«*XX^^)fei^/)^^^^5^fefilSL. 

[0 1 2 0] y 'y+;'S4i4 0 1 i:^fb'l^!ll^5fe«4 0 2© 
^Xg^(2:3l<>ft«4 0 4 /)<KI:^^e. tLs ^JSXX. t, U < 
l±XX-&^*4^A^e>?^-5Ji^+»lc:)5t>#LT, \>< 

[0 12 1 ] ^$*XSi:LT. *^f*4 0 

^t^4 0 7|*l1rMSr-i)o oOXfili; .^JgXg-e<7)« 
;>< 'y+JlG>K<b&l» <-fc46l'c ;K^.Tv lEtM±7 

;b=r>:^-x< g^^'x^^is. ^fbLSio^S^fflMTirfT^ 

[0 1 2 2] M(c:(±.^JSXX. t. L<l±XX-&^ii!u^ 
A'>t.*:-5S$:::^UX-ri)XS^^ItS::i:A<»* LL\ 

o ^j^'i'Xxgir.fc o . ±fiX«-A<^jgxx. 
t, u < :ttxX^^A^t.*8^**iSJI©Jf *a>is)-{b. S 
Jg. «S©lHlCi% J; OifgJS^ < *iJffl)-S^i) C i: A< 

T^-So- V--- ■ ^■•vy--' -:^: v.r.;:'. --, ■'/■^ y :■ 
[012 3 ] C^JSXXv t b < (iXX^^^i** i: U 
fcM©i4tgD J-ilJi®<t -5 (2 bTf#>>ttfe#iSXX. t U 

< (ixx-g^K^ ufcJi (fi^*t*f^) **-r 
[0 1:2:4] m< ^%^R-c-\t.-mmmmm\zii\fi> "n 

*,©ii-r.i.o V,. ■ ;■ .■ y . : ■. .. . ■ ■; . - • • 

[0 12 5] ms. (a): t (b) \z< im.mm{z. nm 
^i^rb El9lcl*>t^T. ffis«^f*;i o(±. mi 

1 0 1 (±. ^JSXX. L < liXX-&^)|Su^A^'& 

IE® (S^-arf) i:>RHp)UTt\2,o 
[01 26] HI 9 ( a ) Rlf ( b ) ±**©#J1X 
X. t U < ttXX^^*4T 1 0 1 (DW-mtLWAn^:k 

xi^^m^(Dm-nih*) . nm (c) zii/ (d) ii±«© 

^«XX. t, L < l*XX-&^)K^ 1 b 1 ©¥±Sj*4g/)<J± 
SfitJ'J^* < 1 0 1 A<®S&l;5feta^tiTi3 OS 1 

0 2rtTr©^i!^i 1 2a>m.i^tm^xi\^^\.^^^(om-^ 

fcOv (a) St/ (c) *<3fe®M©a®©ttfiS. (b) 

^it/ (d) *<3fefi^©t^fiS^g^-ro 



(17) 



t#Ba¥ 1 1 -2 42 9 5 4 



[01 27] ^mmzit. mmn't l < 

tJ^^jA-iyfyb^ m 1 0 2F«j<Z)|u^ 1 0 1 1^52 Oiii 
ti. te^ 1 0 1 < Tfcb > /i 1 0 2 

[0 1 2 8] ZZT-. (a) 1 .1 1 13 

t^o ( b) G)j«^T:(i. w 1 0 1 tm^izm^ 

oTfcOv ill 0 2rtOD^|!;* 1 1 1 A«'J\* <x ^K^.**' 

/Jv^ <4-0 . 3tai3J:^s|Ki^- l 0 .1 ©f*«^<b«c:^H^T 
SI 0 2ic^;!^3b<^i>. ai^i 1 2A<^i:so mmt<^ 

[01 29] *|gBfl©mS«it#;T?li. ^Sf*±©^J^ 
)Kg6< 0 . 5 Atm— 6 0 fJ.m(Dmm<DnT^^m(0 3 5 M 

13 . M 13 J!ifili«3^ 8 0-98 «g%S.If ««ga«-^«*4 ; : 
2 ~ 2 0afi%*^e.7^.5Si-CDS«:iSI:^5 3 i: A<if * L , 

t^o - ■■ . ■ ■ " ■■■'"■^ ' ■/■ • ' . ■ 1 • K . 

[0 1 30] HI. 013. ±aufcM-^sif^:=;®@€:* 

■ri.tt^«jSf*:©IBr®^JS^«^6*)l3S^-ro.l5]El3^t- 
1 .1 J3JctL«..*mf*:1 0 0±l3v HijiELfc 

0 1 iz^tm 1 0 2 iLmm(Dmf75t(Dw-i&)m.^t)^ o. su. 

m~ 6. 0 uma>i^m(D^*iU^O) 3 5 SM%t«.±^#*-r 
■S«-®ai 0 2.' ±13. M(3lS«!t*mi;1'3 (8 0~ . 
9 8fiS%') &l/*figffi»T«*4 1 1 .4 (2~2 0*M 
%) A\e.«c2,^-a)Ji1 1 2 3b<^l:>■^;t^Tt^■5o 

[0131] ±mmmm7^i*- 1 1 tti*. j; l < 

SOJtffitn^r^mf* 1 0 0©«i|i4©ib*£mJ: '3ffi< 

R-z>^-(Dm^ ^ 2(Dmm^n^ i 3©2o°ci3a3(t-5 

AJU^74^ffi©ttj£ln^. ±t3^-roJ11 0 2[(D^^(D 

2 0*Cl3fclt^AVI.^t^sJ©lt*£fcxJ;t)«<IS^< 4#I3 

»^ u < ii«@4Sjii*«-;5:®)fea)fi^i3ffli\fc^a)^ 

2';RZ/^-S1 1 2^Klt-5o 

[0 1 3 2] zmm-^. sise^4iiii<* 1 1 ftsoD 

=PJfflLfeS>l!i) ©&«sl3fflt\fe|^. 3t®l$l3Ji. ±15^ . 
-<DS1 1 2$:ii:g-ri>'J5^'5A'r:t>S^(iffi^'f :t 

>A^«gf*l3iat^±ie^-©s 1 0 2' -riiTc^nwaj 

ft<J3t, ^e,|3±IBm-©S1 1 2©it»lnA^Ht^© 
±l3^-©g1 0 2'©}'SifeK«^afeM;i-5*-e 
li. ±iem-oSl 1 2i34fftljl±*3::t,^%\o ±|bs- 

©Jll ^ 2(Ditm.tn.tmi>^tT^t. 3teB#l3*>t\T^ 



-©S 10 2' T?>Sig!lHA^t/f ai Lm-(Om 1 1 2 13SIJ3 
Ufcf^s ±IBIg^©S1 1 2(3WaiL<iSi&. 3feStSroJ^ 
lOmUZJi-DX. ±13^-©® 1 1 2AN&3£eB#(34/faS 
r S>S«^H K^-f S^*I3J?£:1U. lfe(4l3J;^T(i 
fteEi:lE«SFBl©rtgIi*llS?fe?l i-*ac:-r^tg't4/)<#x. p. tL 

i,o 3:©J:^«:SSA^e.. ±l3e«i4gjtf*-e(±x <t*l3ft 
fiSJStiH*^ ij 5=- A * /cliffilS©— ;*tt>ft©^^ t L it 
3tttB$©)Sifeia©7'> K^'f ht^rojsSfiA'ttiS'J^ 

3fea[i§l3ftSS>StlH/)<^-©S 1 0 2' 13 

u^^ti.mmmizfs-om 1 0 2' 

SfetU^tL. jtScmro^oSL-eil-iB^^roS;! 0 2' *< 

«-:s 11 2 ij^m^m-i 0-2 •.■(Dfsm^m±T^ 3 

«o^^^©ISSv 'J ^--i?^- 

[0 13 3] ±I3«-i'o2';ri/^-©si 1 2^m 
■nmmm'^i^-c-ii. m-<Dm^ 1 2^^ta*tiisj8o~ 

9 8mm%t:mmm^^-^n2~.2.omm%t'^^tji^^ 

Amizmm i>7t^©3t*fefi^©^s©i£5giR«si3;t,jii5i 

■t?^. 5t]»m©^0jlLl3J;5*t*4J3!!^-??^— ©SI 1 
2 l*5ftJ^^^X§ C: fcfe < ^^©»-®S 1 .0 2' 

[^mt&^z.hifX'^^o ' . . ;. . 

[01 3 4 1 vJ:i3^^©®:i . 1 ~2.(Dmm^m(OJi)\^i7(D 
2 O-CroJtftEfiittl X 1 0 '— 1 X I O'Q • cm©® 

mtr^z i-*<W;S=b < i : 1 x i .o-*r^i x i o ' q • - 

c mCD^mtT^ 3 hA^J: f3 »i Lt\o ffJili©^— '<DS 
(D^m<D f ^ © 2 0 "e.©]!: ffijn ( ) ©» ^ 
UU^ffl (1 X 1 0 '~1 x,1 O'Q ■•cm):;&4|:ltL 

r . m-(Dm(Dik^tfi^m-(Dm «fc "9 s ^ t -p . ?t 

aB$l3)£i|to®A<ft«gM-S^®(3t/fttJ-r*©/)<*Sftl3«I 

[0 13 5] ^IS^— ©SI 1 2©Jpi5iSjifiL<(i. 
1 Atmlit±3 0 Atm«.TI3-ri.3:i:l3±-pTx gg^©S 

10 2' ©a®©[afl^m— ©s 1 1 2 ■ri5D--(3«s 

3£«^l3±l3ft8B(3fcl:>--5^-©S1 0 2'I3«^ 

■So e>1fe©^»$:*^l3ii-r/^46l3li. ±l3^-©« 1 
1 2(Dm^^5/J.ml:X±2 0 /jLmiikT-t^Zti}<J:K)» 

[0 1 3 6] ±i3es«j§f*Ttt. *j^'!jA-)kmiiki. 

U < (i®^-;JlS)1b©ftS5ii LT3Sffl^*ifel^l3. 4$|3 
3t@Hf)l3i3txT. ±I3S-©S1 0 2'©itffita6^ « 
@f*1 0 0©*ti^©J±J£m©1 Ofgi:l±Tfe5Zh/)<W 
- * 0 < X ±I3^-©S 1 1 2 ©hbifittA^ ±I3^-©S 
1 0 2'©J£«ta©1 0^SJ^^±■Cfei»3:^:/)<»*Lt^o 

zo^m^iz^*). niz >j^-t? A- AMi^T It. %m.miz 



(18) 



if^Bgsp 1 1 -2 4 2 9 5 4 



[0137] ±lBSfi5ffiii(*©^-<D^ 1 1 2 ^ffifiEt- 

[0 13 8] ±iaasffi5^f*ro»-ros 1 i 2&^fi)c-r 

U tf U >^©'iv"iJ ^ 'J 7 -y {b bf^ 'J ^ 
i'^^^^t^Jl.:?!- o P >/-}< U J?-^(Dy -y ^fiiflg. .. 

[0:1 3.9] ±|3eS4gJt#©M-<3D»1 1,2(i.:.0!lx 

t tj:;hm^mu<D^*t 8 0 fiM% j.x± 9 8 as% 
xiiT fc&s « 2SM%iji.± 2 0 mm 

-i-;^ h«>g-&ie5*ISS{LTHfFl3«mi 0 o±ic: 
mf&^tir:Lm-(Dm i o 2",<d±ic: c(D-<^,-;^ k^^^^ , 
-r i. d i- h iJ^T- ^ «5 » S v i&tSiS»?*J(D>§ , i 
m^mm-t^ z.t^< ±iB**t t Mrrro/i i 02' x-m i; 

fffifeJK LT. ^-©M 1 .0 2 '. 4fl5fiEr>5 C h t, Ritg-c 

[0 14 0] \iK±^^x^rz^'7fj:mmmmi^&mmii 
[0 1 4 1] :^§^m(D-;kmm(Dmi^m^. lai 1 

[0 1 4 2] Ell 1 (i; *^B^©-:;ic«>ib©»f®«J5E© 
-m^^^-t^^mr-kio AS 4 1 1 »Z/iES4 1 2A< 
rbytU-4';5Z/fiJg® 4 1 3 i&^n- LT*if(RjBB 

s^ti. ^*ie.gi5**A<a« («>iiiA';7i>->y) 4 1 4rt 

lC:^R^^^^TL^5o 1 1 ;RI/iES54 1 2©t^■rtl 

/)^lc:t^t^T. ftid u ^^-l? A-;i?B)feX(is^-;i?g>fe-c 

{iAS4 1 1 HuaiUfciai x(i0i oiz^^rmmto 
mmmmwtmm^ti^o ftsiffi^4 1 si* as 4 1 1 

lc:^^LTngPI::^aibTfc«3iES4ffl?^4 1 6(±IES4 

[0 1 4 3] u 5^ -t; a - S^-;*:®)^© 

J^^«:^Jii Ur. AS (ill 1 1 © 4 0 1 ) Jil^1.©gp*t© 
[0 1 4 4] CiES3 *^B^©-;j?ffi)fe(::i}it5iES 

(Ell 1 iztt^-ta 1 2) (i. ^m. iES)£ifeSv mm 
mmit. mxit. lEmimm. ^eaafttt. zi^i/is^S'j 



[0 14 5] lESI^^ffl-rS^SffiBft^JtLTIi. 

'y ^7 fci^lin-S^NTiH^II. — 'y ':r;ufeir© 

^mw^^ts:ifi}mfi>ti^d mmiz^mTi^mmii 
:>k)§m^(om^izit. u >■\!'.-^•'J 3:^D tf u 

irro/-K'J:tb 7-f :>. X(i*"'J 7<y<btr-U7=>Aft.7^ K 
^ 7 ^bTf- □ U U - © J; 3 3' «y m«flSA<Plf 

e.ti;-5o SIS— ;i?«)ft©J;3i3it(S}S*^7K>^>fe^©J^-& 

[ 0 14 6 ] AS>"S«5Hi:.L>T 'J ^-^ A^ffl cv^ ij 5=: -i? 

^fbife^ Si^#M8iE<b«!). 'j^-^fj^-m^^mmitm. 

K . T ,i , Z r i H f. , V , N b . a , ■ r ,. M 6 , 
W, Mn , T c, R e, F e, R u, O s. C 0 / R 
h , I r . N 1 , P d . P t ; C u / A g , A ujb<#|f 

^tii,o ^\z. m-'M^?m^mx&^j \ , v. c 

r, Mn, F e, .G o', N 1 ; C u*<WJa(;:fflC^e.ix 

i,o- .-: ■ • ■ •■ ■■^■'-^ ■■ 

[0147 ] ASS^jHt LTffi§S4ffll-vi, - .y ^r;i>£E 

[0 14 8] ASJS'^RtLTffisa^ffltAs^ms^e 

HWoiT- h ^ 7 □ U >./-K IJ - -^/-K U 7 «y -fb tf 
- U 7=>© J: -5 -y ^ffiflSA^ffl e.*i-5o 
[0 1 4 9] ASS^felRiiLTffifa^ffltNSffilS^Sa: 

[0 15 0] CiES©««^: *flB>9('fcl:»-*IES©» 

mw m 1 1 TiiB^^-tt-') (i> 3fea8$©sssf5-?:>s 
^r-i. S/is^sft* J: < #t$&-r i) fe s t \jiS{^H$©f6±-r 

i.-ia«W±©*t*4*^^fi64A<^lf t.tii>o fcySLv S 
ISAS©— ;i!:fi)fe"Crii±lB*tiN©rts yjis.-'tfh.ii^y 

)l.ij*J(DmmfiHZi^mti(DT:^(Dt.^T:ltmm-r:'^fj: 
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[0 1 5 1] C-tr/fU-^XEli l lCl^r4 1 3D 
(D - t ^ Tffl I ^ S -b /.t U - I* . ft S i: lE^ 

[0 1 5 2] ■tr/\°L>-iS'tt. n;Jftt)fe-e©U^'l7A^7|- 
> * (i^Kf^ > iiij-k^ ot. :> # *ffl?L ^ * 

□ tf U >-\*'/K y Jcg^ U > if ©dx" y ^> 7 -< > s 7 >j/,^ 
©figs Tt^VT $ K Jfc if <D«)f4T fc -p T ; » S U < (i^fSI 

[ 0 1 : 5 3 ] immn/m 1 1 ir^i^t- 4 i . s d ^^mz 

( 1 ) ^<j>^%(o!dmiXmiy^i5.^o : 

(2) >§iSfc)S«Lfci§jfti:l>Tfflt'A-i,p^-So ■ , ; 
( 3 ) JgJiSC/lf U y'-fcircD<7';i.<b*J^>SADt-i) Z t. \Z 

[0 1. 5 4] -Jfe6«)l'li; j§J«(3li«H^)g/)^UfceM 

[0 1 5 51 2|5:^B^TffltN^^«R<D^@^ 
mm \t. 2 5""Clc:i3lt.5fei: Ur. »S L < li 1 X 1 
0 "'S/'cmy.±, 5 X l :0 :' S/cmJ.il±-lrfc-5 C:t 

[01-56] ftg)Si^®,A< 'J 5=^ 0 ATfe.?> U ^ 

@»Hi:Ltr(i. 0yx.«v H,S04. HCl . 
H N Oife^©^. U^'i7A'f;j-> (L 1*) t-ZP-f 
'r7t-> (B F<\ P Fi\ C 1 0.\ C Fi S O3" (P 
h : ) A^^,J^Ei,^, *$ J;If C:tLit.(D>g^ 

13^14. ;jSffTT*Dl8tL/ii3 LT^ +»feJ!5i* tfljJ^^ 
[0 1 5 7] ±l3i|jSSa)/Wfc 0iJxlS. 

h-h'j;u. ^>'J-\^*))i^ T^Dif ^>:^3-/^^•;^-f 



+ 1, 2-v;>< h4^vn:^>v i>un^iy\z 

3^p<5=^>l'-2-7f-+^yUS>V 
2-^5^Jb7=^K^b Ka7^>s 3 fcf;Ui> K 

y >. -Kfb'f^'^v m^^x^yjUs mt^^-)W 

[0 15 8] ±IB)§J«li. #yx.(*. JSI^T'Jl'S:*-. 
4^ zL^ - V- U >^ «fb?b^l.5> if-Cflji 

JStt?^T-^^§ UT^$i6!fel^* t liji^Xfe fefr^ ©A'<t 

t^o . ^ . ■ . ■■•V:. ■ ; . 

[0 1 5 9] ^m^^nt^w^T^i=^^v^n'wmw'^ 

A , TkSlfb:^ K U As -TKSI'fb •^.A^-ir) ^ 
[0 1 6 0]:S«>i^Jia&l»-iht--g,fett>l3. S«K*. 

y jKbr ?. z h A?» s u I ^ oy^Mtmt. uxiia^jso) 

KIR LTJKS-r i. i -5 «t * U;^ - I.A i> © A<M 

5^ U > :t •< K. *■ U bf 7^ =1 - ;b . /K U 7- ^ • U 

[0161] C«)fecDJf^tti:4iJlD *f|B^© 
:^f*6<]«:J|gt*ii LT(4; {fy;i«. P3Mi^fJ^ iS:^ 

m^it, ^-Jliec ::^/t-<.-7JU*^^if/>«fe-5o ^ 
©4>Tt; :^At-f ^J^^^ffi^&©«)%l*^ AStlE^© 
Fb^ (3-tr / 1 U ^ ■5' < d t (CJ; o T agm«& : 

t < -r i. Z i: A<T # 5tSf lc:5*;e3S^iS-r Z i: A< 

[0 16 2] J-ilT-Cli. ^1 2. 01 3. Ell 4^#fi§ 
^„ Ell 2 ttrnJliCs^JiS (-i-f >JK) SjftCDBrSEl-?: 

gii 3ii;^yt-i'-7:;b^n®se)fe©Bf®B^x 0 

1 4liit:^i*fl5S)fta)EBr®4gjg^^LTt\-So z;*i.^>© 

^}^'^h.m^o)m^mz[t.m^ MLnmtj:m^-v. ft 
€5. lESv mmn. ■ -tni — m>^/\'tf^^>c\ tat) 

[0163]iai2.|1113.E114 tfclAT. 5 0 1 
i: 6 0 3 t 7 0 1 (iftSSv 503ii606ii703 (±IE 

5 0 5fc6 08i:7 0 5(ift^4B^ (ft^+-\"y7' 
* t(iftgm) ^ 506i:609i:706 liiE«i^^ 

(iEgS6Sfc(iiES+vy:/) x 507i:607i:70 
7li4z/«l — ^ ■ Sjg?^. 5 1 Oi:6 1 Oli*-X<r»y 
h V 6 0 1 t 7 0 0 (iftfiSamf*. 6 O 4 (±iE@«ffi 

6 1 1 (itfei^tS. 6 1 2l*ftSU- h\ 6 1 3I*IE 



(20) 
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eg'J - h\ 6 1 4 h 7 1 4(iS^#T?. 7 0 9(*m)fen 
■i»->->^'' (mm) Tfc-So 

[0 16 4] m^ 2iz^.rm^m (=i-f >m) <D-)km 

xfc^®5 0 1 A<iJ>^^< tt,eM^S^«^L/c-b/^^- 
^ 5 0 7 4:^- UT«;i^tiTt> 0 . zoymmm^JE'^^ 

[0 1 6 5] El 13 iz7ji-rxj^H^)i'^nnma>-}xm 
m 6 0 5 ^m-t^iEi^t. Mmmmw e o t ±(sjf$fiJc^ 

(^M) Jl 6 0 2 ;&#Lfc«g6.0 3*<. 'J>& . 
< 1 1 a/g>i6€:«J^ b^i-fe U:H^S' - 6 0 -7 4 :^.l.T*f 

«i6 0 6rttiR^^*l,TV>Sb'S/cix. ^ISft«S^6 0 6 . 
©^PgpfiiJlClliiE^gJi^^i: l>TG)iE^+,-V"y 6 0 9 .• 

>: 6 1 . 0 t^rnm^ tiT I V* o n^v^mi^ommoymmi^ . 

*o IES56 0 6(^-3tvT(iIE«g'J - K 6 1 3 4:rt-LTiE 

^^•V"y;:/6 0 9iz:g^^^xrt\i>o xAige 0 3130 

UTIiAg U - K 6 1 2 UTft^SS 6 0 8 t^m^ 
tixi \ So 'v l/ffi4l3li«)feF«gai^Drttt«:ig^•r 

■5fc46ffl$^#.6 1 4jb<ISItf>ih-T:l\i.o 
[0 16 6] felTtrl*. Ell 2-^EII 3 ('^ LfceJfeCD 

(1 ) ^^il (501 .. 6.0-1 ) t^ffJUfclESJl ( 5 
0 3. 6 0.3) ©FbIIZs .-tr/tU-^ (5 0.7. 6 0 7) . 
:&i*A.T. lE^fiB ( 5 D 6 ) Xliftgffi ( 6 0. 8 ) izm 

(2) m«S&>±ALfc^. (5 0 5). 
lE^^^"^y: (6 0 9) F- (510. 61 
0) .&$§*iiTSo 

(3) ±IB (2) A^Lto*Ct(^J;^r. 

[0 1 6 7] i^. ±3jfiLfc-/i<:e>fe®*t!lsH)^S. tiJ:Xf 

[ 0 1 6 8 ] El 1 4 G)it*f*@>fe©0!j-U(±. ft^ 7 0 1 
/»Sy«$:^*Lfc-ti/\'b-4'- 7 0 7/iE^7 0 3A^ - 

^ys^^^iTfet). ztif>t><mm'r-7.7 0 9 (mm) 

F«9l31^X^^^^Tl^S. ftg7 0 1 (iftgig^ 7 0 Sid. 

iES7 0 3(iiE^^^^7 0 6(::^|i^^tiTt>s. ^r^m 
m-)xmmzim^r^jiotj:^^^7 1 4 6<Kij-e,*i, 



[0 1 6 9] VXTT'it. Ell 4|3^b/im)1fe<7)ffl*iitT 
( 1 ) ft8i7 0 1 i:-bA'b-^- 7 0 7 i:IEe§7 0 3 An 

i^^mi^-cM^mmur^ik. e«7 o.9i3$i*^i2.to 

( 2 ) ^S4g^ 7 0 5. iE«54S^ 7 0 6 . «m*4:4 0 2 
(3) 1187 0 9 0)S?fe*SUg&Ht--SCt-rS>ft4^fi£ 

-rso ^ ■ - ■ - •■ 
[0 17 0] ±3ifiLfe^;ic«)fe©0!iic:*>(t?)gB*t©^» 

[0 17 1 ] (HT.'TV. h) ii^*T^'j V {b \ 0. 6 1 

)1b©t«fP:&i*t UTtt..' El 1-2 tEl 1- 3 <© (Zl^'I^'ir 
•y hSfflL^fe r^vLtoj Jii^l-irt.. S« 

[0 1 7 2] ife'v El'l 3©*filtS <6 1,1'). ©tt)|£[fc 
LT(i. ^a*^e})iS*t*4-^-b -7 5 >y t^ f> 

i.d •: ■■ V.i:- ■ -.■ •, 

[0 1 7 3] ;(«)ftA>i;i>->i'ViE@S5V:A@fl5. lE^ 
V -y r < A® =^ 'y :?") . -;5;m;ibT#gp*t^ 
i|X^^Sffi)i6A'i;v>'5^(i..E1 1 2;RI/E1 1 3 l^^-T^O 
mjftCD^a^iig^^fcjE^aBSl/ASg^-v. 'yy. .A 

[0 1 7.4] El l 2lc:^1-0y-TrttlESite5 0 6St/ASi 
+ -^^ «y 3^ 5 0 5'6<. El 1 3 tfl^-r0!lT:(iv ft^te 6 0 8 
Jlt/iES+v «y 3^6 0 9ft<. s^^r aiA:^)*^^^**!^^ 

^i^cDttJlsj 1/ 1 1± . 7^ > u ;^ X ^- )V tf-^mzm t 
ti-5o 5^^>^^«y KX7^>U:^tS-\S'^^'^'y K 

;^5">uxtSx ^•y'5r;u>; ^y +39«'&:i^A<$-ffl^*tSo ^ 
[0 17 5] i^l^Ell 2lc:^1-0!l-C(iiE«gte5 0 6< El 
1 3lc:^-r0iJT(*ft^^6 0 8/)<^jife/N'i?i>->i'"S*^a 

[0 1 7 6] — Ell 4(3^■r^J©J:■5l::^>feM■i?S; 
>^')b<iE^S5fet^UAfi5S&&*fflU?&:L^J^•& i.nw=F 

:rDtf u>«:^ro:r^x5^'y ^. x(*^Jaeu<i±:tf-7 

[0 1 7 7] (^^#) *l6B^<D-;5?m)ft('li. 
F«3ff/)<sSo^B§©S^*«f^t LT.^^# (01 313 
5^^0>Jl:(i6 1 4 . El 1 4 (Z^r^JTIi 7 14) A^^lt 

So 

[0 1 7 8] /Sj. ±iELT#fc<fc^75:@g54gJif*Rt/S 
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tiz^*). ^i>i<^f^^tti,izist7i<^n^ ztt>-5imT' 
[0 17 9i--^. wm-)kmm(onm(Dm-^x-it. ± 

[0181] csijs^j n 0 1 i'/T^-riBf®«3^©s^«i 

[0 1.8 2 ] ,*S*t:1 .0 0-fc Lrjpi!<i 1 8Aim<D^?S^ 

[ 0 18 3:] ^±iS©«mi* 1. 0 O V.r-. K. XXtS& 
T' y - K t U > * V - K i: :r y - K fii ^ 6cm t U . TIB 
fflfi£0!)«SJS'+». Jg;g2:5'C-C., ^^^^T^^«:*<&. * 

V- KiiT'v - i^mizmmmn^f\iix\LT^ * v - 

jJSS&Sfe. . 1 OmA/cni ' ii b\.- 2 OC/cm 'JIS LT-;-^M 
XXA^^«fiE^tli.Ji1 0 2.^B^t,7t„ fefc^ 3(D^ 
V -r- K iiT'V - KPe^O^ff I* 1 feo" 

[ 0 1 -8 4 ] apjaffl^ . V V . 

JESK^I .4 0g/l 
mm. 6 0g/l 

4f^5^> . 2g/l .■ > : :• ' - • . 

[0 1 8 5] 7k;JtLfc^l3v 6 Og/1. Na.P04-12H 
iO^Jg»tfc*JgJSft'T. 6 O'Cro^ST. 6 013) 
FbIs filSL^^Ie:; 7h>i5tU. 1 5 0°Cl:ilSBE^j@L««g 

[0 1 8 6] f#e>^xfc^sxx/)^e.:^fi£*n5® 1 02 

[0 1 8 7] SI 7~2 0(±. ft®U/iffiS«|jaf*« 
®v ait^Ji:^X6>^,«^^ti-SJ11 0 2<DSEM^K 
rfe^ (gll 7ttfS*2 0 0fg. 01 8lifS^1 00 0 
fS. 01 9(if^^3 0 0 0(g. 0 2Orifig^2OOOO 

[01 88] ammrn 2 d 0 1 izTurmmm 

[0189] miMm 1 ©g«imi§f*©ft98^Jei::*3lti. 



S/S?iS4'©-tf ^ 5^ 2 g/1 2 0 g/1 IZ^M Lfz/^ 
=&l*t^T. j|*iS0iJ1fc|5|«i;:LTmSfil3^«:&ftSiL 

[0 1 9 0] ff f.*i/c^MXXA^^«fiE^tLi)S1 0 2 

[0 19 1 ] CII«S0iJ3:i *0ijTttv 0 1 ic:^-rBf®« 
[0 1 9 2] IIJS^JI ©eg«J^i*©f^©^Jlll3fclt-5 

^ :. u - KSB) iz^m trzfk^m^T<:mmmvtM 
iz LTmmmi^i^^im ufco 
[0 19 3immmmf&\ 

KSn - - 5 5¥171 : •, ^ : ■ : S. . ; 

U- KSB i-^.: :• ■■'3:0ml/l- > ^ v^:.v:^;i'";\;:^.. - ■ 
U- KT'v-y K 1 8 0m1/l 

[0 1^9 4] ff i&tifc^jBX%A^b.«fi£*ti,S® 1 0 2 

■Cfeo/co- ■ .- ^ V : r-n- ■ ■.- ^^ 

[0 1. 9 5] ;CIIJ£0i|4O 0 1 IC^flfffSti , 

[0 1 9 6] mmmroimmk'm-ainm.^mxziiK-f^ 

LN.- Z*L& :&^SUy^/Sli&^t>T.:SI*£0lJ1t|5l«l3 L: . 
TffigffimSitKUfeo ■■■■ ■ ■ 

[0 1 9 7] hfDU>K-rfe«)«$fi^s ■ 

ffiSK^I XX , . - k-:- ;' . . 1 Og/1 

bfo'J.^M^'^'/I^A ■ 4 0g/l 

'J xg^ U > y U zi - ^4000 1 g/1 

/jx;UVU> 0. 3ml/l 

[0.1 9 8] »t»ttfc^JlXXA^t.ffifig*tii.® 1 0 2 

[0199] csisis^y 5 : ^^jTii. 0 1 \z7v^-twmk 

[0 2 0 0] SIjKB^JI ®fl^tllJ^f*<DftSS^JIHI^fclt* 

4- f-;u t: 'J > ife^ t?m«>iS(;:^S u /t^^ t *r . 

[02 0 1 ] SM?«3Bfi)c 
Sft^^l XX 4 0g/l 

«35S! 6 0g/1 

4-t-JHf'Ji>-> 1 Oml/1 

[0 2 0 2] e.ti/i^Jixx/)^&4g^*ns® 1 o 2 
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[0 2 03] cmmm e d ^mT-it. m i iz^^-rmmm 

feo ■ ■ •..■ 

[0 2 O 5 ] j^. /■^jixmrnt, mmmomomi&m 

jgAM OmA/cm'. .^jjS/t-iUXlBAU /t m 

it) =1 /a ( t : mmi^±T'(Dmm) ©ifef*-e> 

V- K«^M*^2 0C/cm'^Tja^LTv.^Jl 
:^^XA^e.^8fiJc^tt5S 1 0.2 $:mfi)cUfeo fflKD^W*^ 

[0-2 0 6 ] mmmmfSi \ - v = - 

eiSSi 6 0g/1 

T-V> 5rol/l 

?§mt. Tkfcxi? / -;kdi .: 1 : mmmM-^^ . . : 

[0 2 0 7] ff f>tife^JgXXA^^>«fi£*ti-2)^1 0 2 1 
^•■^.'f ^ □ •>< - 5' - Tr;"BiJ^ L i: 3 O m 
■cfeofcb-r; . ■ ■ ■_ 

[ 0 2 0 8 ] ms&m 7 D la i ic^s-rMsts . 

[02 09] sij5£^j 1 <Dmmmm.i^(Dnm^miz tut^ 

[0210] mmmmiA 

fiSS^miXX 4 0g/l 
eSK . 6 Og/l 

-b-^^> 2g/l 
*-7jx'>!|»5l5^ 2 Og/l . 
Wffi>g14^J 0. 5m1/l 

[0211] fit.*i.fc^JSXX6^f>^^i£^ti5® 1 0 2 
©Jl^^feV-f ^7 □^ -•$'-T»J^Lfci:::-5> 4 0 Aim 

[0 2 1 2] C*iE#iJ8D El 1 iC^-TSfMS 

U > i>-7' 5 > 4 g^^:»- h 'J A 

PH 



[0 2 1 3] ||JS«H)1 <7)m;g«igf*©ft©*J« I' *J 
2^Jf$^Lfeo ^®ffeG)^mill*tefl«J1i:|aI«lz:Ufco 

[0 2 14] mmmim. 

K<P,Oi 0. 5 4inol/l 

KI 2. Omol/1 

SnCI i.2HiO 0.19 5mol/l 

AgCl 0.0 0 5mol/l •: 

[0 2 15] x'-f ■i7 aX^4'-^T)liJ^UfeXX^^*^f> 
iPfiS^tti)® 1 .0 2(DmMt. 2 8 /uLmT'tb-DTzio * 
fcv XISv''f ^? D7':^7.W'+f- (XMA) -ejBJ^ t^SnfcAg 
©TT^lt^liv Sn : Agi^ 7. : ZTr^-o tco • • ' • 

[ 0-2 1 6 ] mmm 9 d *ifyTii> 01 [z^^-t^mm 

[0 2 1 7] l^iS^JI G)SSliiif*©<tS4*)IISlCi}3tx 
T . -TmmfS.a>mM^^m% mJP? x .«v + !&fT o r . X 
X-:P>5^^>-&^A^e.*Mfi£**L*Jl 1 0 2 b 

SgLfco •■■ . . - ■ .--p-.. .■: ; ' 

[ 0 2 1 8 ] ®S)S*IfiSc 

l55.SNoft^1-r^.(:%) . ,1 0 0:./l.; 
l5•5.S^o.^b7' >5^^1/ (%) . 3 0 . / 1 

l3d.^o'fb7k3^K (%) 5 0/1 

13^^.. - . .. -;■ . 

j\^\:u^y-> • . 0.2g/1: 

mmt^^m i<>to : ' . - -■ - - • 

[0 2 1 9] ft &ttfeXX-&^A^€>4»fi£^tll)^ 1 0 2 
<DJ»*^$:x''f ^7 □><W47-.-c=aj^UfciiCl^x 1 7/zm 
Tfc^fco ^fcx X$,^y'-< i7D7'^7'r-tf- (XMA) TriBJ 
^U/=SnfcSb(7)7cm]±*li. Sn : Sb=8 : 2-pfet3feo 

[0 2 2 0] Cll*£^1 O: HI i3^-r«iig 

[0 2 2 1 ] ii*s^ji (Diifi5«3^f*roftia#iiHicfct\ 

Tiesifi£©>§}ife4'-?rx jSig7o°CT% 1 o^re^^sigi 
LT. 0 o±(c:. ^Jlxx*>e.«fiE^*i.i>« i 

0 2:&}KfiELfco ^(DffeG);i^lill*£0fl1i:|al«(3bTm 

[0 2 2 2] 



0. 3 4moVl 
0. 0 4inoVl 
0. 0 4inol/l 
0.0 2 9mol/l 
0. 1 2mol/l 
0. 3 2g/l 
9 
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[0 2 2 3] m^nr^^mT.xij'^i^mm^ti^m'i o 2 

[0 2 2 4] mmm^ ^ : *0yT-(i. m 1 i^i^-rsffs 

[02 2 5] gi)KB^ 1 (ommm'^i^'Oi'fm^miziiif^ 
mmm'pcDmmm^ e 0 g/i 2 0 g/i idSH l^jj^^ 

□ ^ _ ^ -IriliJ^ L/L^S:^XA^&«^*tLi.Jl 1 0 2 
©Jpi»*-(i> 3 3 AttnTfeo/co 

[0 2 2 6] mmm\ :2 d 0 MZTH-rmm 

[0 2 2 7] SlSSe^Jl ®mM«Jg#:rof^83^JWlc*Ji.^ 

[0 2 2 8] ^(Dfliiro/i^ii^sis^oi Lmmi^ Lxmmm 

^v-l? AA^e,fflfi£*tl.5S 1,0 2®JP*i(ii 2 SAtm'Z? 
fe o fci S fc. Xfe^^y- -f ^ o -f if- OXMA) 

LfcSni:In©?cSJt*(i^.Sn : In=9 : ITfeofco 
[0 2 2 9] ^M^afflfiR 

mm^sT: % . 40g/i 

SSEK-f ^v'i'A ( I II) (n7Kfafl) 20g/l 
BSif 60g/l 
^"^T> . - 2g/l ; 

[O 2 3 0] mmm ^ so *^JTI±c :^X*&*&fflt^ 
[0 2 3 1 ] XXfa* (6 0 Oy V viWT. *4J*9 

9. 7%). smmyott^mmcDti 
i> y ^;ni o - X 2 Sfi%fe ii-^ 7Ktmz 

'Mm LTffySi'S- X K V n - - feffl t^TlP^i 18m 

mmmmm^ 0 2^50 /uLrncDmp^izmmL. 1 sec 
[0 2 3 2] ^mmm^ 4: :^MT'{t. xx*a*^fflu 

[0 2 3 3] ;^XSf»* (6 0 Oy 'yS/iLitTx ^sfiJSg 

9. 7x) 7 5mm%tif'^y7-( h2omm%T-t^ 

□ -X2Sa%^;l^L. 7Kfc#tl::;lJ^LTfffe^-X 
hfev =i-^-^ffll^TiP*^1 8MinG)^?S±|;i^^if, 
^JgLT. XXi|»**^6.*g^iK^*ti>aSSW*4ffl^5 O/i 
m(Z)ff*^lc:j^fi£Us 1 5 OoCTME^JgUTaSffij^ft; 

[0 2 3 4] mmm 1 5 :i ^ u u 



[0 2 3 5] S/'J=i>i|<&*i:XX*&*t'C>v'i»A!|f»5fe 

[0 2 3 6] A-pKlcJ;0«®©^fbi|^i)l^*L/ii>U=i 
>I5»* (¥K)SKS5/um. Jifije9 8%) 3 Oag%ii 
XX*&* ( 6 0 0 ^ 'V i/iJJlT. i^J^ 9 9 . 7%) 5 0 
afi%ii 'f >v'^A!|s&* ( 3 2 5 p< viLj-ilTv 
99. 9X) ^ 5mM%t.T-b'^U>-yp^s/iP3m&% 

Ux *i:#tl')g«l:.TW/c'<-X h$:. =i-^-S:fflt\ 

ClJf^fiELv 1 5 OICr-jjSE^^jSbTTg^ffiia^^^fiJcL 

,/-o' ^ V - ^. ^ . . -• .-. ; 

[0 2 3 7] C^JSWI 6:3.*M-CI±.;^ SI lC^i^t-»f® 

[0 2 3 8] ^jKg^y 1 (Dmmmmi$.(Dnm^miz^i^^ 
mmunm-i O2^jigj5)cu^o ^ - -a-^^ 

[0 2 3 9] y-'f^ D jt-.-:^-^T?jliJ^bfc^S^ 
AA^e^fig^tlSil l 0 2©Jpiiff±. 3 O/xmTfe:? 

^o- - ■ ■ ■ : ■ • ■■ ■ 

[0240] mmmmis. - 

JSS^-f Vv-^/A (I I I) (n*fnife) 20g/l 
?8S^ . 60g/l': ■ 

-b*^:^> ■ . 2g/l 

[0 2 4 1 ] e##0ij: i 0 ^JSX XIS (MMJSib^ : . 
Jp^ 1 OOAtm) fem'Sffijgi^i: Ufco 

[024 2] c##0!i 2 D El 1 \z^^rmwm 

[0 2 4 3] ii*s0yi oft^rof^sa^jisciifetAT. -tf^ 

5'>&-^J)[]L>5;A^ofc;j^«:^tvT. ^^Ijl tPlflllz: L 

[0 2 4 4] ?f e,*l,;t:^JRXXft^e,m^iE^*1-^Ji 10 2 
(DW^^^^ i^ay. -T-m^ Ufc d ^ 8 0 /xmT? 

[0 2 4 5] c##0y 3 D H 1 iz9r--tmmm 

[0 2 4 6] siM^m (Dft«i©fts*)sic:*}t>T. mm 

iki]a^rcmMmz^i^y.r=.ik^mi,^ 
X. mmmMimmizLTmmm^i^^i'fmbr^o 
[0 2 4 7] mm-?&mfS. 

mmm^rT' 40g/i 
mm. 60g/i 

>yo-zl-^:J^iJ'-^'-3 >^ 40ml/1 
[0 2 4 8] W6.*ifc^JS:^XA^6.«^**lSS1 0 2 
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[0 2 49] C##0y4D ;^XIt»*4fflt>T. J-iLTtD^ 

[0 2 5 0] 7.XJ|i&* (^i|i6it<b^W^iaz Kx'-fX 
Its) fc$SSS'J©;^°'J7.>y<bt-'J7^>1 OfiM%&>S^ 
N-pC^Jl.--2-bfnU K>i:it|z:)li^LTf#t'< 
h $:. -«:ffltvTB*^ 1 8 u.m(Dm^±lzm. 

/flivl^JSUT^ ;^X!f&*Ji:fe 8 0Mm©Jf*-Jf5fiEbs 1 
5 O'CTMffilgJi UTAS^ftSI Lfeo 
[0 2 5 1 ] Cm^«i^#:©»+/f>. JjlTro^W^fro 
feo ■ ■ ■ V ^-.^ v;-. . :. . - . ■■ v. 
■;,[0 2 5 2] .. yo 

mmm i ~. i e < -&.v^nm i r-4,T^ftK u/cmsissji 

/[0.2.5 3] .^1^^ - ; : 'V - :; 0 . 
ll«S03 1 ~ 1 6 1 4 -pi^S UfeSSffi^f* 

dim \.0 2(r>^m^^ist^tz.o -^mm±. moi^mtK 

=t*t^JS©g&jS(a g/cin • )©B#^.0 t .(a-JiOS& 

.l±v ^SXXO^JS ( 7 . 2 9 g/cra')©B#4 0fc 
( 7 . 2 9 -S©SBje) /7 .. 2 9 J:0^tofefii: L 

[ 0 2 5 4 ] ^*SD*4?g . ; :. . • .. - : 

i^<Dm 1 0 2lr^0^T. (SEM) (3 J: 

X Xv l£tMiXX-&^0[)¥iSj*4^=^SfeiS 



[0 2 5 5 ] MOHifbOajhSC)^^ 
SjKB^J 1 ~ 1 6 . SZ/##0!l1~4T:ft8S L^^mStgj^f* 
<Dm^ 0 2(D^ffi=&. d-STEP-U)|i)^UT(iSg5/xm® 

ft$:L = 4 0 o/zmroFBii!ix-<-:r)v ais^Bocaia 

iiLfco ■ 

[0 2 5 6] xm^m r 

SI*i0iJ 1 ~4< .1 1 St/##0fl 1 - 2 . 4 -CftSi U/c 

(XRD)iiJ^^iTo/Lo 
[0 2 5 7] 01.61*. IIJS0IJ1 1 1 . 

i> El 1 6 ct (3 . ll*E0yi ~,3 (*•; 'S ^.-Jif8(*< ' C 2 0 
0)® (20 = 30. 6"' ±1. 0° ) l3iB|oH±&^L 
TifeOx ll«B0iJ4{±. 57-tg!i&A< (1 0 1 ) ® (2 0 
= 3, 0-'f±1'v 0° •):-.f5-^-JB»*<-(1. 1 2) S 
(20=62. 5 ±1 : 0 ^ 0 ■ CElRltt^^ LTfc . 

•3 . mmm i i tt^ 5 ^ ^mwLf^ ( 2=0 0 ) ® 1 5^ - 

Jgllfe (1 0 1 ) (2 1 1 ) ®.(2 0.= 4 

4. 9°.±i . 0° ) •^^i3lpI■t±^*UT^^§A<x ##fify 
1 -^^2. 4(±Ern)tt^*l^TU«:t>Ch/)<;b*^-pfco 
[0 2 5 8] Sfcv HuiEUfcScher-rerro^^feJlOT. H 

1 0.2l3fclti)ttm>iiiS^^(©:;*:^^=^*i6fc6; 
[0 2 5 9 ]:tIB«1 (ix ±iliL.fcJ;3«:j|J£eH|1 
6 . S tf ##^J 1 ~ 4 -^rftS L lifiS4Siat*(3 ti\f^± 
t3«-WlsS*l30 t\T 46^ t. i) o • 

[0 2 6 0] 

[ISI ] 
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Cg/can") 






iu ra) 


(nm) 


7) /I 




2.84 


0,61 


25 


10.6 


19.1 


6.2 




5.90 


0,X9 


20 


4.3 


19.5 


6.2 




6.10 


0.16 


10 


7.2 


20.7 


2.2 




6.56 


0.10 


0.6 


1.5 


14.6 


2.7 




2.20 


0.70 


50 


20.5 


- 






3.52 


d:52 


30 


18,0 








2.75 


0.65 


40 


52.0 








6.18 


0.15 


10 


6.7 


. - 






6.46 


0.13 


0.6 


4.0 








6.50 • 


0.10' 


0.5 


2.4 


— : 






1 .35 


6.81 


^ 10 


15.2 


18.3 


1.25 • 




4.50 


0.55 


20 


7.5 


- 


- 


msmis 




0.33 


10 


8.2 


^ — * 


- 




1 40 . 


0.34 


10 


9.5 








1.30 


Q.45 


. 10 


11.0 


— . 






5.95 


0.18. 


20 


5.5 








7.29 


0 




0.2 


51.0 


1.8 




0.90 


0.88 


70 


75.0 


9.5 


1.8 




6.80 


0.07 


0.01 


0.6 


20.6 


1.6 




1.02 


0.65 


70 


15.5 







[0 2 6 1 ] ai*^. mmm^'~^ eTftssufcmfii 

UTm^Lfc^Pg^ (b. i o~o. '8 6) \ 
(1. Obg/cm'~6. 5 6g/cm') ^:SUTi30> E. 

g ( 0. 5 Atm~6 0/zm ) ^^UTfc'Js MO. 2|s: 
f|B^(=*UT»^ Ll^^HhUTM^Ufc^ffiffi^ (1 

[0 2 6 2] S^. 4#l'SI)5£0iJ1 ~4Zit/SIJ!B^!|1 1 (D 
0 2T-(*. Mb^?^C0;*;#^*<1 0~5 
0 nm©®BaT fe i) C A^^D o o 

[ 0 2 6 3 1 ^mm 1 ~ 4 (omwm^wcDm i o 



[0 2 6 4] 7tik5im'~ : ^ 

siifi^j 1 ~ 2 5 ~ 7 ^ifm^m 2 T-nm u 

6g|gJif*©e 10 2 ICOUT. Xl^%3t®^»3tjS (XPS: 
X-ray photoelectron spectroscopy) 13 J; Ox #7uSit 

[0 2 6 5] TIBa 2 liV llJ5S0!l 1 ~ 2 fcHJS^J 5 ~ 

7 . ##0y 2 Lf^mmmmi*■\zmfim ^ 0 2 © 

[0 2 6 6] 
[^2] 
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•^5^>2g/l 
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Slffi«^2 


^'^f'>20g/l 
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0.8 


II5S<»|5 


4 - tr::iJl/tr y V lOml/l 
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5.0 


2.4 
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r<=:^y =&5nil/l 
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4.6 


2.3 
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-^5 > 2g/l. 20g/i 
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7.5 
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[0 2 6 7] mz^*). j^^v^mmm^iz. -t?^5^> 
mmm 1^2) '^mmm'^mttj:^^} mmm 5 1 

[02 6 8] ^fzs mmm 5-7 ©ttsffiig^w^t^fife 



[0 2 6 9] «3(i. HJiE^yi ~2TftSU)^S 

S*ii^f*a® JU =r > :^ T 3 0 ^Feli > y L 

[0 2 7 0] 
[153] 
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mmm- 
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[0 271]^2fc3J;'3. mmm 1 ~ 2 -C-nm Ltfl 
:';bA^^fed tJt^rv SUSS^iJ 1 -.2 ref^fSS UfeA@l'fct\ 

; [o'2 7:2 ] c^;^?*)^^^ 
cmmm i 7 d *^aT(i. 01 3 1;:^ u/=iBi®4S5t©AA 

it-fX(13. 9mm0x 5 Omm) <7)'J^'i?A-;^?« 
)l!l4<t©Ufeo J-ilTTIi.^l 3^#BgLT. ttJlii©^ 

[0 2 7 3 ] (1)ft@6 0 3©flFiS^JIR 

^ *S.6 0 3 fco • 
[0 2 7 4] (2)IEm6 0 6(DftS3^)IS 
a:jSz:^<bV>*'>i:j05^Og^'iAS:. 1 : 0. '4 
<D^;Ht-p;g-&Lfc^. 8 0 O-CTlSkftiSUT. U^^-l; 

8 5 wt%i:!: ^ T'-b ^ l> > y V ^7 5 wt% t "J y 

□ u K>?&'^inLfc6 

5 = .iA?S(»ffif*6 0 4)l^^^ti|gi^tfc^. n-;U3^ 
U:^-t?*PJE LT 1 5 O'CTiSffi^jia LTiE«i)S«!)«;i© 

mmmzmm mmeoe ^mr^o 
[0 2 7 5] (.3)mmm 6 0 7 (Dmm^m 



lg^1M(mol/l)j§jSL/it,©&^)«i:UT^t\to . 
[0 2 7 6] (4)-bnu-^' 6 0 7 

- [ 0 2 7 7 ] (5)ffi)fe<D«iafj5:T " : : : 

0) AS 6 0 3 i:iE:S6 . 6 6(DSl3±>^b-4' 6 0 7 :& 
s -b / 1 U - /mm/± I N° U - /AS/-b y \° b -.^^ CD 

a);^7">i>;^x5^-;b*t(z>ftSte6 0 8is:tfALfco 

® ;5;t^T. - K6 1 2 S:ASffi6 0 SCDJ^gplc: 

ST < XIt\.ikl^m. U U 1/a tf u >K®*'X<7- f S 6 
1 0#©iE€5+>'yy6 0 9lc:jEes'J- K6 1 3 4X*' 

[0 2 7 8] i^S. Z©m(i]ES©^*«:ftS(3lt'<T 

. [0 2 7 9] CHiS^JI 83 E16t5^L/c»r 

[0280] ftS(I**fifiaj 2 -CftSi 
Ufc/iS^^tNTlliS^J 1 7 fcl5l«<D^JlMTr-;i?e>1b&ft 

[028 1 ] CHJS^JI 9D E6(c:^LfeBr 

miija(DAA+)-'f x© 'J f^-^ A-;^m^<tss ufco 

[0282] ftS(3ll*iBl?!l 3 TftS! Lfc«Sfflitft^ffl 
U/!:;^&|6*t^T||*S^J 1 7fc^«©#Jli-U-;A;m)ft&f^ 

[0283] CHJS^J 2 0 D 111 6 ('^ UfeBr 

[0284] %mzmism 4 -efiFSS L/c«s4iJ^f*^ffl 

\.\t:LiS.^n^y.^-ZWtm 1 7 i:Il|«©#JlBT:-;i(;®)fe&ft 

[0 2 8 5] {Mmm 2 1 D ^ e ir^ ufcifr 
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[0 2 8 6) ^mizmmmdT-imLrcinmmmw^m 

[0 28 7] 2 2 D *0yT(i. 0 6 iZ^ji L^Uff 

[0 2 8 8] aS(rll)KBi?a6-e<ti3l./ceSflliaf*^ffl 
t^Ac^&l^t^Til)!F^50!l 1 7 h|5l^©^JliT-;i?e>fe&ft 

[0 2 8 9] CS^*S0!I2 3D *0aT:lix EI6(::^LfcBfr 

[0 2 9 0] ft^tsisfi^ii 7 Tf^ii Lr^mmm^u-^m 
. [ 0 2 9 1 ] cuss^y 2 4 D *0yT(i; m 6 1-^ Lr=.m 

[0 2 9 2] Aesi::iiS£^y8TftSLfcS^^3^(*&ffl 

[0 2 9 3] cmmm 2 5 d m 6 ic:^ Lfc»r i 

[0 2 9 4] ftSI::5lJKB^'J9-Uf'^i3Ufc«SS^jfif*t,©' : 
[0 2 9 5] CSI*i50y2 6D *0ye(i. E16(3^L^»r 

[0 2 9 6] ft^crsiM^yi o-p<tsufea®ffijt(*^ 

[0 2 9 7] CSIja0y2 7D *0aTld:. EI6l'^Lfc»r 

[0 2 9 8] ft^lcHSS^JI 1 Tft«Lfce^*Si§(*;& 
ffl^-^fe,■^&l^t^TSI)KgfiaJ 1 7 i:|iIilCD^JW-C-;>jm& 

[0 2 9 9] Cjl*te0y2 8D *^y-?rl±. E16(3n^Lfc»i 

[0300] ^mizmmm i 2 Tftss 

[030 1 ] mmm2 9:i ^mr-it. meiz^nLtzm 
[0 3 0 2] ^m\zmmm^ 3x-i^mLr^mmmmw& 

[0303] zmmm 3 0 d *0y-eii> 0 e 13^ utiw 
[0 3 0 4] ^mizmm^v ^mmLrcimmmyti^^ 

[0 3 0 5] ciijs0y3 n *^JTi±. laeic^j^u^iiff 



mmy&(DAAV- -Y X<D u ^ 0 A - b o 

[03 0 6] ^mizmmM 1 5 r-nm Lrcmmmm.u^^ 
[0 3 0 7] cil«i^J3 2: *0y-ett. isi6i;:^L/cBff : 

mm^CDAAV^ X(D U ^ A-;AjS>fe^i^© Lfco 

[0308] nmizmmm 1 e Tftsa L/=tt^«3gf*& 

[0 3 0 9] mmm.3 33 ^mr-a. m6iz^^Lr=.m 

[0 3 1 0] si*£0y 1 ©*jiii::)!jpx.t. Mizi:i.T<DJim 
^ta^Tnm LfcEl 1 0 iznkTJ:^ . 

[031 1 ] ^titM^t& 9 0 mm.%lZTi-s 'J 7 -y -fb t u ^ 

7^>tai oss%&)g-&b. N-j><5^ju-2-trp y k>^-^ 

JbP LI^S3 Lfc'-«-X K^>-^JlXX*ve>^fi£^*i*;i>1 * 
0 2<D±IC. Ell plC^t-J;3l3m-® 

€ r 0 2' ±i::^^<z)jii 1 2 1 oum(om^mfS: 

U . 1 5 0 "C-Pi^EE^Jg LTftS U;t o 

[0.3 1 2] .C«*S0y3 4D *^Jt:(±. E16(r^U/=Br 
®48ii©AA-9- -Y X© U ^ A - ;^?m>fe 88 b fc o 

[0313] ■mtl&M 1 ©*JiS(c:*P^T. :glz:J.:lT©xg 

[0 3 14] r-:^^D^.^? K>ic:yif'J7'yfbtf'J^-? 
>^ t OMiXroiii^SgjSL. 9 0 

izhmm^^^^^ 'J 'v it 'J 7^>a»i3M brsfg 

M^*PbXlS«!bfc'^-X ^MXXA^6.«fiS-^*t 

•Sill 0 1 ©±ici. ^msi^ zfi^x^ffi^m^o) 

J11 0 3^1 0/zm©Jp^ff$^bx 1 SO'CX-n&^m 

[031 5 ] C#%0y 5 D *^Jt:tt. El 6 izfji Lr=.mm 
;mj^®AA-t>--f X© U^-i? A-;Ji®)feSf^S bJto 

[0.3 1 6] ^m^z^^m^■z:nmurzmmn^w^m 
l^nl^^m'^Tmmm^ 7 iii5Hi©^jifi-c 

SSbfco 

[031 7 ] C##0'J 6 3 *0flT:(i. la 6 irS^ bfcffir® 

«i^©AA-y--Y X© u f^-:? A-;i?a}fe^<tssi bfco 

[0 3 18] ft®(Cl##^J2TftSSbfcM®*tJg**^ffl 

©b^to 

[0 3 1 9] C#%fi?!l7] *0y-Utt. EJ6(c:^b/iBfrffi 

«ji©AA-9-'f X© u ^-i? A-;>:ejfe$ft8a b^io 

[03 20] flS(3##^J 3 T?ftSS b/c«@*IUti*^&ffl 

t^t^&l^^^Til«s^ 1 7 i:^^©#jiiH-p-;ice)ii!$ft 

ISb^o 
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[03 2 1 ] C##0!I8D *^j7r»±. E16l3^Ufe»f® 
[0 3 2 2] ftSl::##0iJ4Tf^fflL/iSe5«iif*^ffl 

[0 3 2 3] C##^J 9 D *9yT-(i. E 6 135^ U/i8fr® 
[0 3 2 4] JilTOJ^-^l^'ftiSLfcA^^fflt^fe/i^^l^ 

[0 3 2 5] (ft^(Z)S!it5&>S) r -f 

h<bp« V7 Ji-X'M^f*. ^I£)*4g6 /um) 9 O fi»% 
fcti£«S'J©'-l<U 3^ .y •fbtr- U 1. 0«M%^>g^ 
N - 2 r- tT a 'J K > hftj^-gj^ LTf#fc^ - X 

:3-$'---«:ffll\TJ»*. 1 8 Atmcp^?S±t^^. 
^jtgLTx *-m>^&8 0Aim©Jl*fl5JSL. 1 5 0 

- [ 0 3 2 .6 ] . c^>9imm(Dit^mm:i mmm^ 7^-3-4 • 

[0 3 2 7] t-fz. mtl&m 1 7-3 4 J;lf##0ij 5 ~ i 

9 Trf'ssi ufc-;itm)fe('o uTii. 3-9: •< ip jmm^m [ 
©«®) I3fcl:^s "mm" t LT^ ^mmm^mumis: 

■5 «©^titl' * C 1 1 ® f o 
[ 0 3 2 8] ( 3tStm-9- ^ -lHaS^^f^j^ ) yEtk^V-^iP 

;^ij£©^l*^.:^b4ffixS!iH J - 1 0 6 MSfflt^. -g-ro^i^t^ 

(;: 0 . - 5 C . (^fi/i^ra© 0.5 fg©«i3S) ®3t4felix 
2 0»©t*^^FBl*^e35:i.-9--f ^^ib t Tfr 

o t ^ T (i 3 -y- ;u @ © AfeSSA^ it» L /c o ll«S0iJ 1 
7 — 34. 5 ~ 8 ©e;fe©ig^tt3£ll©* S Tl" 



##^!)9©S>fe©i^-&(i^S©*'y hTi-^aa 
4. 5V. S?@©*'y S7^7ttBE2. SVlzm^Lfco 
[0 3 2 9] El 2 1 ~2 41::. mmM^ 7TftSSLfctt 
>te (Slifi^JI ©ffiS«jg#:^fflt^^m>fe) l3^tvT3-t^ 

® (^iixxA^e.iSfi)t^^x^s©a®) 

iR«»|g (S EM) ;i:X&g^t- (ll]2 1(*fg^2 0 0(g. 
El2 2(ifg^1 0 0 0fS.^2 3li1S#^3 0 0 0fg. El 
2 4li<g^2 0 0 0 OfS) o ::*i'&E12 1 -2 4©^?S 

m^nizTTi-t^mmmo^m^. m i 7—2 oro^ais 

t*fiS©|5l-^©@@tgj^i*©^SXXA^e>*SfiE*ti-2>Jl© 
^*l,Tt\5©A<«SI?*ti./Lo — *x 132 5 — 2 613.^ 

3 (DmmmT&w&G^m Lr^m^m i ©-;^i«)fe 

ffiSffiiif*©^«X X6^f>«fi)c^ ti5 Ji©S®tfc^ (HI 
' 3 -p©mS«liii*ftKi^©^®«ffi).:r3 -tJ-rf 

-(PaScllt^ffiTBEg^ ^ ±46 ti © ^Mf*' L V . A^©^® 
(^JSXXANe.4gfiE*^iSil©«®.) «:a^L/cfl?^gl 
W». (SB M.) (I vftifefg* 2 0 0 <g) /S^^t-o 
c:tLe.El 2 5St/2 6©P^^:^K(CJ;ti.l*.. ^fettBI' 
J;oTt. AS (S^ISifif*) .©«®(3«i^ft<^i:^Jl 
XX©--gPA^i!lgtUTtv5Tt>-2) (E12 6©^i^B)^Cl 
i:*H?toe.tLSb |5l.<g*©ll 1 7SZ/2 1 GiwmmwH 
t Jtg? i:©«§Jfl*s.t/fijisn^ffi(iSis-efci.o 

[ 0 3 3: 0 ] TlB^ 4 (±v HJfi^y .1. 7 3 4 . St/## 
0y 5 r- 9 ©S)fe©ffi)fe^fii:-t^^ ^JUW^tClM-r-S'tttl 
©fFfiiiiS*. SSSS^m 7-3 4i:##M5-7© 

ffi>ft©3-y- ^ -'US? iz *j It s ft^^® ©*i^©*- 

» i:$ffl?l©%M 46T^ L t. ©T fc i. o 

[0,3 3 1 ] i^. s>fe^fit-tf'r^'Ji.»^i3Riri)i±tE 

©ffF<ffi^SI±< ##^J9©e)fe©^S& 1 . 0. 

[0 3 3 2] 
[*4] 



(29) 



1 -2 42 9 5 4 





-a fs 


TP 1& 




CO 


S3 














1.7 


2B 












1.9 


30 












1.9 


20 












2.0 


IB 








is 




1.4 


27 












1.8 


32 












1.6 


33 








m . 




1.8 


25 










* 


1.8 


22 












2.0 


20 












1.8 


31 












1.7 


30 












1.5 


17 












1.7 


19 






:')t^My yfivmm 






1.8 


25 












1.7 


32 










- " 


1.5 


35 








- ■ 


— ■ 


1 .5 


3fi 








m 


m 


1.5 


1 








M 




0.9 


10 








• M ■■ 




1.5 


2" :■ 












1.4 


3 












10 





[03 33] mci^-Tifss^ J; •? . mmm 1 7 ~ 3 4 T- 

«:Mt>)c##0iJ5G)a)i!iJ: >) 4 ; 2 2 ~3 3 

UTftSS L fe##0y 2 © eSSJtf* ^ ffl U fc##^J 5 

[0 3 3 4] -mfmy i >imm\^ 3<Dhbejj;o. ig- 

[0 3 3 5] mm \ 7~3 4{Dm)felix 
^J;:fflt^>c##0iJ9©tt>l!icfc<9t,. 1. 5-2. Gig© 

[0 3 3 6] 0513. ±ieil]KE^J1 7~3 4SV##^y 
5~9(Dt^<C>/J^lc:i¥fiffii^S&»lc:L^, ftS 



iBlEKZ'^^d; d 13 ^ ^-nW^t"- 0 . 5 At m .fc f? t 'J^ * 

[033 7] 0 6 13. i-ummm i 7-3 4zii/#?tfi»i 
©^Jsxx3|iu^xiixx-&ife*5^A^e.&*ra©s& 

|5)|ll(3^-rJ:-9l3«}ft»^l*x ®Si*tMS©S&gA<x 
6. 5 6g/cm'.t«?t,;*jttv ^|i:#:#A<0. 10J;0*, 
'J^*^^J^•&l3lix ttfig**)fl4®^®l3mgl*<ta^**ix # 
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Og/cm '.k»3t.'Jv^L\, &gmt)^0 . 8 6 .fc 0 t'h^ 

mmii^o . 3 1 ~p . 7 3©i^ffl©j^^. mt,^mj:-^ 

[0 3 3 8] c:©*S»A^^>t.B^e.A^«:J;^lC, MO)^^ 
1 . 0 Og/cm'Jii±6 . 5 6g/cin'Jj«.Tfl)'feC)x S&K^: 

^A<s 0. 1 ow±o. aewTrofeoDx <ko»*L< 

(i^P:^:*/»<x 0. 3 11JA±0. 7 3feAT(D*,a)€:fflt^i. 
C O 3 3 9] (^Kg^y 3 5 ) *0a-Cli. El 1 3 1::^ L/i 

Bfsi«jg© A A -it-f X© ^j^'tj A-}xm^^nm i^rzo 
[0 3 4 0] {\) ^m&0 3<Di'^m^m 

(D ¥l£)!|s4g3Atm©a^|&. W-^nmZ 0 tJ.m(D7.X 

mro^u-i'tt^t&^a 5 :.50 : 1 5 : sroSfitfe , 

7 -y '(b t- U 7'>^^m&&T- 9 5:5 ©a^T)!^ ■ 

6 0 1) (DmMZ. 3 0 At m<7)Jf ^^iZ^^^i L 
^-©M^ 3 0 M mOT^^^Tif fco 
<3) fcmM^t»9 ba»%l3.-KU 7 -yfbtf- U 5=>*& 1 
0Sfi%}l-&Lx N-y5^;U-2-t!DU K>^^*[]L 

Aim) :&Jf*fi£Ufc^. 1 5 0-CTMff^JSLfco 

\^-^X7H^y S)ggT±i3«SSI'S^L. ftfige 0 3$W 

[03 4 1 ] i^. ±lB®TWe.ti/c«Si*±©^-roJl 

iliJ^Lfco :^<*eD(d(is SI 5l::^t-J;-5l3:'3^xaffi 
±8 0 Old, C r/Ag/Cr(D3mmm im^ : 1 0 
0±y ^ - ^)\,/2 0 O^y ^- h^P/l 0 0^/' 

ymm s o i ^ms&i,. ^©±iix 

ilfci. tMi^-ro® 8 0 2 ^MmvmfS. L (S^liglJS 

©^^-CffiiJfE«}®8 0 3 & fflt^TiS)JfE«>3S4^SE 
e35Etf8 0 4T®/lJ^fi^t.i:ld*SjJt^ltlB'JL, S 
©® * t li^=t^ V «v >^©li ^. I+M L r Itlgfci; ^ »aj L 



[0 3 4 2] (2) jEmeoGconm^m 
o mm-m<t^>is>tmmv=}":fM^^. i : o. 4 

® ±13 a>id *} t NTissa Lfc u 5^ A - >mitm 

8 5wt%lc:. 7'-b5^U>7-7«yi7©05fS!|i&5 wt%i: 

>-K 'J -p <b bf^ 'J >m^ owt%^m^ Lt^m. n - 

j< 2 - bf o U K >$:j^iP L>co 

0 ±|B©"Pff t>tlfc'^-:?^ h ^:; JP*i2 0 Mm©7';U 
S.-^AtS («^f*6 0 4) lZ^:?iJ^JSb^^. P-JU 
y U X -Uioa L T 1 ^ 5 0 "CTMffi^*^ L.TlESjS'g!)®^ 
©J5*^€: 9 O./zmi: Ltzo • ■ - : v ■ ■ ■ • 

6 feff fco 

[0343] (3)^>«607x7)|@Sa 

C) tez-^f^JU*-/!^"* - h (DMC> ,^M>1^ 

© . ±IB OTf* tifcjgJSI' , EH 7 >y ^b * -i? K U A 
^^1 M.(mo 1/1 ) i§jSLfet©^Si»MtLTffl 

t^yco ■• ■ 

[0344] (4) -tryf U-^ 6 0 7 

[0 3 4 5] (5) .S)1fe©S§*itTr . 
ffl^icTliv 5 :0°CJ.:lT©7k^^SS Lfc^iSS 

<D ft«g6 0 3tjE@6 0 6fflFBlld-byfU-^'6 0 7;& 
■b/tU-^/'iE®/-t/tU-^/ftSS/-b/tU- 

'i'ommztci^o izo rm^mzm^T. >^ ^ 

© ;i?t,>T. ft^U - K6 1 2:&ft^S5 6 0 8ro^gP(3 
:^jJx'-y>j§§gT^^Ufc<, ftfiifiB©±aJ(d^>y + >'i^^^ 

1 Of^©iES+i' 'y ^6 0 9 IdlESU - K 6 1 3 ^X*' 
<y hJSlStStTJgigLfco 

® Aiz. Mm^izmmm%:}tALrz'^. mm^^^yy 

c©S)ft(iiE@©^»^^®l3hb'^T:*:# < U/c 
[0 3 4 6] (il*Si?iJ3 6) *^JT(4. Ell 3»dg^L/c 

iKia*ii3t© 'j^-^f L.-ixm^^im Lt^o mmm 3 5 © 

(1) ftS4 0 2©{tSa#JIB©a)(c:j3UT, til 0 Aim 
J?i«(i1 Atm©7U-^?t*cffit9ld^ATiFlSjJ|i4g1 OAtm 

3 5 i:|5l«©^jliT:S)fe$:tf fco 
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[0 3 4 7] (gj. ^mmmr-nm-riMmoimmi*: m 
-aim. ;rz/«-©®i^^ut. ^js^ija stmmzm 

®©tti£Ut/)<5»j# < . ^-(DmizitnL-cm-(om<Dit 

[0 3 4 8] (mmm3 7) :^mx-it. m^ sizTHLrz 
mmnmco u ^•^M.-)kmm^im u^o Mmizi:kT<D 

3 5 i:|5|i;t(D$:fflt\/co 

[0.3 4 9] JJiTTI*. Ell 3:£#S8LT. a>fe©AS ' 

[ 0 3. 5 0 ] (1 ) ft® 6 0 3 (Df^S^JlH ^ ^ ^ 

0 . 8 /z m©,7 -^'^ ^ > k^TJI. " 
t&^7 5:15: 5 (DfifitfCilS/K-Jl/? JKC:T)g-& 
Lfc^. 7j(S*';^^ija(ti 1 5 0°CT?il5£^n,s^fTt>. if 

5 : 5<DS>J^-?:>E-&L. N 2 - bfa "J K>^ 
,:^»PUf<.7t;Xh.;felii3Ufco^^' ; ; ••• ■. .! 

© ,±IB:<D:pJ# 6. ^xfc - X S X Z Hz h > -f V ,7 a : 
^.tr^UZ^Ua ^ JU-Pjit)* UySiJp* 18 At m©^?S (ft^f* ■ 
.501) ©j^ffil^^^U^JgUfc^. ^-<PJi&ff^3 
..0/xmtrt#yS:o : ^ . 

® 3*«Mm 9 0 mm% iz /-K u 7 «j/ bf ^ u 7^ 1 
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